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HNOACHUTEJBHASA 3ATTHCKA

[IporpamMMa 1m0 XHMHH Ha YpOBHE OCHOBHOro obmiero oOpa3oBanus
COCTaBIIEHA HA OCHOBe TpeOoBaHUH K pe3yabTaTaM OCBOEHMA OCHOBHOM
0Opa3oBaTeNBEHOM TpOrpaMMbl OCHOBHOTO O0IIEro 00pa3zoBaHus, IPeACTABIEHHEIX
B @I'OC OO0, a Taxike Ha OCHOBe (eaepanbHOI pabouel MPOrpaMMbl BOCIIHTAHYS
U ¢ Y4E€TOM KOHLENIHMH IpenojaBanus ydeOHOro mpeaMera «XHMUA» B
o0paszoBarensHBIX opranusanusx Poceniickoii Mepeparyn.

[IporpamMMa 1o XUMHH [a8T NpefcTaBIeHHE O HesX, ofmied crpaTeruu
00y4eHusl, BOCHMTAHWS M PAasBUTHA OOYyUaIOIIMXCs CpeacTBaMHM yd4eGHOro
npeamMera, ycTaHaBinuBaer  obs3arTeNsHOe  IIPEAMETHOE cozepiKaHue,
[pelycMaTpMBaeT pacnpenesieHde ero Io KiraccaM H CTPYKTYPHPOBAHHE I10
pa3jenaM M TeMaM [pOorpaMMmbl II0 XHUMHH, OIpenenser KOJWIECTBEHHbIE H
Ka4eCTBEHHEIS XapaKTEPUCTHKH COZlepIKaHMUS, PEKOMEHIYEMYIO
[OCTEIOBATEIbHOCTh ~ M3Yy4eHHUs XUMHH € Y4€TOM  MEXIPEIMEeTHBIX U
BHYTPHIPEIMETHBIX  CBsi3ell, JIOTMKH yueGHOTO TIpoIlecca,  BO3PACTHBIX
ocoOeHHOCTEeH  oOydarolmMXCs, ONpemeNnseT BO3MOXHOCTH IIpeaMera  J(is
peanusatii TpebOBaHMH K pe3ysibTaTaM OCBOEHHs OCHOBHOW 00pa3oBaTenbHOM
[IpOrpamMMBbl Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, a Takke TpeboBaHUl K
pesynbTaTaM OOy4eHHs XMMHH Ha YPOBHE Lee H3y4YeHHUs IIPEeAMETa i OCHOBHLIX
BHJIOB Yy4eOHO-IT03HABATEILHONH JeATeIbHOCTA 0O0YYaroInerocs I0 OCBOCHHIO
yueOHOro ConepIKaHusl.

3HaHWe XUMHM CIY)KMT OCHOBOH st (OPMHMPOBEHHS MUPOBO33PEHUS
06}"-{8I{)I_LIEFOCH, ero HPB,H,CTE.BJ'IE!H]TT::I 0 MaTepHalbHOM COHHCTBE MHPd, BAMKHYH
pofib uUrpaloT (popMHpyeMble XHMHEH Mpe/CTaBIEHHs O B3aMMOIIpPEBpalleHHIX
SHEeprud U 00 IBOMIOLMH BEILIECTB B NPUPOJE, O MyTAX peleHus riaodairbHbBIX
npobneM YCTOMYMBOIO Pa3BUTHs YEIOBEYECTBA — CBIPLEBOHM, DHEPreTHYECKOH,
MUIIEBOH ¥ SKONIOTHYecKolf 0€30MacHOCTH, MPodiieM 3ApaBOOXPAHEHHSL. '

M3yueHne XUMHUH:

cnocoOCcTBYEeT — peanM3aldHd  BO3MOXHOCTEH  [J1d  CcaMOpasBHTHA  H
(hopMHPOBaHHs KyJIBTYpPbI JMYHOCTH, €€ 001Iel U QYHKIHOHAIEHOU rPaMOTHOCTH,

BHOCHT BKIaZ B (GOPMHpOBaHME MEIIUIEHHS U TBOPYECKHX CIIOCOOHOCTEN
0o0y4aromuxcs, HaBBIKOB HMX CaMOCTOATENBHOH y4ueOHOH  [esTeNbHOCTH,
SKCIICPHMEHTaIBHBIX HW  HCCJICOOBaTCIBCKHX YMBHHfi, HEO6X0,ILHM_BIX KaKk B
ITOBCEIHEeBHOMH JKM3HH, TAK U B MPO(ECCHOHAILHOM AesTelIbHOCTH;

3HAKOMHUT CO CIEIU(PUKONA HAYYHOIro MBILIIICHHs, 3aKJIaJblBAeT OCHOBEI
LIeJIOCTHOTO B3IrJIsiia Ha €IMHCTBO NPHPOIEI M HEI0BeKa, SBJISETCS OTBETCTBEHHEIM
3TANoOM B GOPMUPOBAHUM ECTECTBEHHO-HAYYHOW IPAMOTHOCTH 00YYarOIuXCs;



criocoberByeT (GOPMUPOBAHUIO LEHHOCTHOTO OTHOLICHMSA K eCTEeCTBEHHO-
HAYYHbIM 3HAHUSM, K IPHPOJE, K UEJI0BEKYy, BHOCHT CBOM BKIAJ, B JKOJIOTHYECKOE
oOpasoBanye 00yJaroIIHXCs.

Jlanuble HanpaBieHHA B OOyYeHHH XUMHH oDecreunBaoTes CHelu(QUKOM
cojlepykanuss ~ ydeOHOro  mpeamMera, KOTOPBHIA  SBISETCS — IeJaroruiecku
afarTHPOBAHHBIM OTpaxceHuneM 6a30BOH HayKi XHMHHU Ha OIpEeNnEHHOM JTare e€
pa3BUTHA.

Kypc XuMu# Ha ypOBHE OCHOBHOTO obmiero ob6pazopaHus OPUEHTHUPOBAH Ha
ocBOEHME O0Y4YaromUMKCA CHCTEMBI MEPBOHATAIBHBIX TIOHSITUH XWUMHK, OCHOB
HEOPTaHMYECKOH XFMHH M HEKOTOPBIX —OTAC/BHBIX — SHAMHMBIX MOHATHHA
OpraHH4YeCKOW XMMHHU.

CtpyKTypa cozepiKaHusi MPOrpaMmbl 10 XHMHH chopMHpOBaHa Ha OCHOBE
CHCTeMHOrO mojaxoia K eé mydenuto. ConepxaHue CKIAIBIBACTCSH H3 CHCTEMBI
MTOHSITHI 0 XHMHYECKOM 3JIEMEHTE M BEIleCTBE W CHCTEMEL MOHSTHHA 0 XHMHYECKOH
peaki. Obe dTH  CHCTEMEI CTPYKTYPHO OpraHd30BaHBl IO [PHHIKITY
[10C/IeI0BATEILHOrO Pa3BUTHs 3HAHUM HA OCHOBE TEOPETHHCCKHX npecTaBIeHUH
pa3HOTO YPOBHSL:

— ATOMHO-MOJIEKYIAPHOrO Y4eHN!A KaK OCHOBbI BCETO ECTECTBOZHAHIA,

— INepuoauueckoro 3akona Jl. M. Menzeneesa Kak OCHOBHOIO 3aKOHA XMMUH,;

— Y4eH¥s O CTPOEHHH aToMa K XMMHYECKOH CBSI3H,

— npenc:TaBneHHﬁ 00 3ﬂeKTponuT1«1qec&0ﬁ NUCCOIMALUMKM BEIIECTB B
pacTBopax.

Teopernueckde 3HAHWS pacCMaTPUBAXOTCA HAa  OCHOBE SMITUPHYECKH
[TOTyeHHBIX U OCMBICTIEHHBIX (PAKTOB, PA3BUBAIOTCA HocJie[0BATeNbHO OT OIHOTO
YPOBHS K IPYTOMY, BBITIONTHSS (QyHKLNE 0OBACHEHUS ¥ IPOrHO3HPOBAHKA CBOMCTB,
CTpOeHHs 1 BO3MOKHOCTEH NPAKTHYECKOTO IIPUMEHEHHA Y TIOJIyHEHHUsT H3Yy1aeMbIX
BEIIECTB.

OcBoeHue TMpOrpaMMbl 110 XHMHH criocobeTByeT  (QOPMHPOBAHHUIO
TIpeJICTABIEHHS O XUMUYECKOH COCTABJSIOILIEH HAYYHOHW KapTHUHBL MMpa B JIOTHKE
e& CHCTEMHOM TIPHPOIBI, LIEHHOCTHOrO OTHOLLEHMS K HAy THOMY 3HAHMIO ¥ METOLaM
o3HaHMA B Hayke. M3ydeHue XWMMM TPOUCXOAMT C MPHBJIEHCHHCM 3HAHUN M3
paHee M3y4eHHBIX y4eOHBIX NPEIMETOB: «OKpyIKaroIuid MHDPY, «Buonorus. 5-7
Kkinacee» U «DH3UKa. 7 KIaccy.

[lpy wu3yuyeHMH XHMMHH TMPOHCXOIMT hopMupOBaHHME 3HAHMH OCHOB
KIMHUECKON Hayky KaKk 0DJIacTH COBPEMEHHOTO eCTeCTBOSHaHMA, NpaKTHIecKoH
[eSTeNLHOCTH YeI0BEKa U KaK OMHOro U3 KOMIIOHEHTOB MHPOBO#H Ky TbTYpElL. 3a1a4a
yueOGHOro mpeaMeTa COCTOUT B OpMHPOBAHHH CACTEMbl XMMHHECKHX 3HaHUH —
BayKHeHInX (aKTOB, OHATHH, 3AKOHOB M TEOPETHIECKHX MOJIOKEHUH, JOCTYIIHBIX
060011enril MAPOBO33PEHIECKOro XapaKTepa, s3pika Hayku, B MPUODLIEHUH K



Hay9IHBIM METOJaM IIO3HAHMS MPH WM3yYEeHHH BEIIECTB U XUMHUYECKHUX peakilui, B
(popMupOBaHMK M pa3sBUTHH NO3HABATETBHBIX YMEHHH U X NPHMEHEHHH B y4eGHO-
[O3HABATENLHON 1 y4eOHO-UCCIIEN0BATENLCKON NeATENBHOCTH, OCBOGHHH TIPABHII
Ge30racHOro 0OpaLieHNs ¢ BEIeCTBAMH B MOBCEIHEBHOM JKH3HH.

Ilpy M3ydYeHuu XMMHHM Ha ypOBHE OCHOBHOIO 06ILIEro o6pasoBaHus BayKHOe
3HaYeHHe TIProbpesTH TaKue MeH, KakK:

— (OopMHpOBaHHE WHTEJUIEKTYaIBHO PAa3BUTOH NHYHOCTH, TOTOBOH K
caM000pa3oBalnio, COTPYIHHYECTBY, CAMOCTOSTENBHOMY MPUHSITHIO PelleHMH,
CriocoOHOH alanTUpoBaTeCs K OBICTPO MEHSIOIHMCS YCIIOBHAM KH3HH;

—  HalpaBlICHHOCTh  O0ydYeHMss Ha CHCTeMaThdeckoe MpHOOIIeHHE
00y4aromMxcss K CamMOCTOSITENBHON ITO3HABATENBHOM HEATENBHOCTH, HAYYHBIM
METOAaM TO3HaHMs, (DOPMHUPYIOIIMM MOTHBAaLUI0 W Pa3BUTHE CIOCOOHOCTEH K
XMMHM;

— obecrnieyeHre yCI0BHH, crIocOOCTBYIONINX TTPHOGPETEHHIO 00YYarOIUMHCS
OIbITa PasHOOOpa3HOM JIEATENBHOCTH, TO3HAHMS M CAMOIIO3HAHMS, KIIOYEeBBIX
HABBIKOB (KJIIOYEBLIX KOMMETEHIUH), MMEIOIIMX YHHBEPCAIBHOE 3HAYEHHE s
pasiuUHbIX BUIOB AeSITeNLEHOCTH;

— (QopmupoBanu€ 0o0meH (QYHKIMOHAIBHOW ¥ €CTeCTBEHHO-HAy4YHOI
rpaMOTHOCTH, B TOM HHCIE YMeHHH OOBICHATL M OLEHHWBATH ABJICHHA
OKPYIKaIOIIEr0 MHpa, WCIIOJb3ys 3HAHWA M ONBIT, MOJYYEHHble NPU H3Yy4EeHUU
XMMMH, IPUMEHATE HX MPH pelleHr i npobaeM B MOBCETHEBHON KHU3HH U TPYI0BOM
NesI TN bHOCTH;

— ¢opmupoBaHe y 00y4alOLMXCS T'yMaHHCTUYECKHX OTHOLIEHHH,
MOHMMAHMS LEHHOCTH XUMMYECKUX 3HAHUU 1 BBIPAaOOTKH 3KOJOTHYECKH
LiefecoobpasHoro TOBefeHUs B ObITY U TPYHOBOH JEsATENBHOCTH B LIEJSX
COXpaHeHHsl CBOETO 300POBbs H OKPYIKalOllleH MPUPOIHOH Cpelbl;

— pa3BHTHE MOTHBALlAA K 0Dy4eHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIMTAHWK) Ha OCHOBE YCBOEHHS OOIIeYeI0BEYECKHUX LIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BEIOOpDY TMpOQMIA M HANpaBISHHOCTH JajlbHEHIIero
oOyueHus.

O6LU,€E YHUCIIO 4acoB, OTBe,HéHHBIX IJIA U3YHEeHHW A XMMHWHK Ha YPOBHE OCHOBHOT'O
obulero obpasoBanus, cocraBnser 136 uwacoB: B 8 knacce — 68 dacor (2 uaca B
Henelo), B 9 knacce — 68 yacoB (2 yaca B HeAEI0).



COAEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHauaJbHbIe XUMHYECKHE NOHITHS

[Ipeamer xumuu. Pone XxuMHUM B KWU3HH YeNOBeKa. XHUMUSI B CHCTEME HAyK.
Tena u BemectBa. PHU3HMYeCKHe CBOWCTBA BELIECTB. ATperaTHOE COCTOSIHHE
BeulecTB. [loHsaTHE 0 MeToJjax IMO3HAHMS B XMMHH. YHCTBIE BEIECTBA M CMECH.
CrniocoOrl pazeneHus cMecet.

ATOMBI M MOIEKyIbl, XHMH4YecKHe 3jeMeHTHl. CHMBOJB XMMHUYECKHUX
sneMeHTOB. [IpocTeie 1 clloXKHBIE BellecTBa. ATOMHO-MOJNEKYJ/IAPHOE YUeHHe.,

XuMuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 311EMEHTOR. 3aK0H
MOCTOSHCTBA cocTaBa BellecTB. OTHOCHTeNbHAs aToMHas Macca. OTHOCHTEIbHAS
MoJeKyIspHas Macca. MaccoBast J0J1s1 XMMUYECKOTO 3JIEMEHTAa B COeIMHEHHH.

Konnyectro Bemectsa. Moss. Monsipias macca. B3auMocBsI3b KOIHYECTBa,
MacChl M 4MCIa CTPYKTYPHBIX eAMHHL, Beulectsa. Pacu€rel mo Qopmynam
XUMHYECKHX COeIMHEeHHH.

(Duzpuyeckue U XHUMHYECKHE ABJEeHUSI. XUMUYecKas peakiusd U e€ npU3HaKH.
3aKOH COXPaHEHHs Macchl BEIIECTB. XHMMMU4eckue ypaBHeHus. Kiaccuukarius
XUMHUYECKMX peakluH (CoeqMHeHMs, Pas3lIoJKeHuUsl, 3aMeIeH s, 0OMeHa).

Xumuueckuil Ikcnepumennt:

3HaKOMCTBO C XHMHYECKOH! Iocyao#, npasuiamMu paboTtol B 1aboparopuu u
npuémamu obpalleHus ¢ nadoparopHeiM 000pyHOBaHHUEM, U3yUEeHHE U OIMHUCAHUE
(l)['iSMLIGC[{MX CBOHCTB OﬁpﬂBL{DB HEOPraHMYEeCKHUX BEIIECTH, HE[GH}O,[LEHHE
¢dusnvuecknx (TMnaBneHHe BOCKa, TasHHE JIBJla, pAcTHpaHUe caxapa B CTYNKE,
KMIIeHHe W KOHIGHCAUHs BOABI) H XMMHUYSCKHX (FOpeHHe CBeYHM, MPOKaIHMBaHHUE
MeIHOi MPOBOJIOKH, B3aMMOAEHCTBHE MeNa C KUCJIOTON) SBIeHUH, HA0M0IeHHEe U
OITMCAHUE MPUIHAKOB [IPOTEKAHHUS XUMUUYECKHMX peakuud (pa3jiokeHue caxapa,
B3aMMOJIEHCTBIE CEPHOM KHCIOTBI ¢ XIopugoMm Oapus, pasznoikeHHe THOPOKCHIA
mvenu (1) mpu rarpeBaHWH, B3aMMOIeHCTBIE kene3a ¢ pactBopom conu menu (1I),
u3yvdeHue crocobOB pasfeNeHusi cMecei: ¢ MOMOIIBIO0 MarHuTa, (PUILTPOBAHHE,
BblIIapUBAHKE, NUCTHUISLMS, XPOMATOTrPAa(Usi, IPOBEJeHHEe OYUCTKH [T0BAPEHHOM
conu, HabIOJeHWEe W ONMcaHHe  Pe3yJbTAaTOB  NPOBENEHWs  OIbITa,
WUTIOCTPHPYIOMIEro 3aKOH COXpaHeHHMd MAcChl, CO3MaHHUE MOENIeH MOJIEKYl
(LapocTepIKHEBbIX ).

Bamuenmue npeacraBsuTe/nn HeOpraHu4YeCKHX BEIeCcTB

Bosayx — cmech razos. Cocras Bo3zmyxa. Kucimopos — 3J€MEHT M IIPOCTOE
BewlecTBo. Haxokmenue KHCIOpoiga B MpHpoae, (QU3MUECKHe M XUMHYECKHE
cBolictBa (peakunu ropenus). Oxcumsl. [Ipumenerue kuciaopoza. CnocoOer
MOJy4YeHHs KUCIopoaa B JabopaTopuu U HOpoMblllIeHHOCTH. Kpyrosopor
xucnopora B npupoze. O30 — AOTpoHAS MOAU(QUKALINS KUCIOPOA.



Tennoso# s(dext Xumuueckol peaximm, TCPMOXHMUYECKNE YpaBHEHUS,
3K30- H SHIOOTEpMHMYECKHME peakuud. TOmnWBO: yroms M MeTaH. 3arpsasHeHHe
BO3llyXa, yCUIICHHE IaPHUKOBOTO 3(D(eKTa, paspylLIeHre 030HOBOTO CIIOA.

Bozxopon — snement u npocroe Bemectro. Haxosxnenue BOJIOPOJ1a B IPUPOIE,
(pr3HvecKre H XHMHYECKHE CBONHCTBA, IPUMEHEHNME, CIOCOOE] nojy4yeHus. Kuciotsl
1 COJIH. '

MonspHbI# 00EM ra30B. PacuéThl 10 XMMHUYECKHM YpABHEHHSIM.

Pusnveckue CBOWCTBA BOJAbL. Boma xax pactBopuTeb. PacTBOPEL
HacebliienHble H HeHACBIICHHBIE PACTBOPKL PacTBOpHMOCTh BEINECTB B BOJE.
Maccosas moiis BemecTBa B pacTBope. XMMHYECKHE CBOMCTBA BO/Ibl. OCHOBAHUSL.
Pone pacTBopos B npupome W B xH3HH yenosexka. KpyroBopoT Bousl B NpHpoe.
3arpsisHenue npUpoHKIX BoL. OXpaHa W OUMCTKA TPHPOLHBIX BO.

Knaccuuxanus HeopraHmueckux coemuHeHuit. OKCHIbL Knaccuduxaums
OKCHIOB:  coneolpasyioniie  (OCHOBHBIC, KHCIOTHEIE, am(oTepHbE) ©
Heconeobpasyroue. HomeHxnatypa okcuaoB. OH3HMYECKHe H XUMHAUYECKUE
cBoiicTBa okcHAOB. [TonyueHne okcHIoB.

Ocnosannsa.  Knaccuuxarus OCHOBaHMI: IIENOYM M HEPACTBOPHMEILE
ocHoBanus. Homenknarypa ocHoBanuii. Pu3MyecKHe H XHMHYECKHE CBONMCTBA
ocHoBaHui. [lonyuenue ocHoBanmii.

Kucnorsl. Knaceudukauus xucinor. Homenknatypa kucior. Ousnueckue u
XMMHYECKHE CBOWMCTBA KHCIOT. Psng axtuBHocTH MertaiuioB H. H. Bekerosa.
[lTonyuenue kucnor.

Counu. Homenknatypa coneil. @usudeckue U XMMHYECKHE CBOWCTBA CONE.
[lonyuenue coseii.

['eHerryeckas cBA3b MY KITACCAMH HEOPraHMYECKHUX COeNUHEHMU.

Xumuueckuii yxenepumenm:

KavqeCTBEHHOE OTPEJIeNICHUE COMEPKaHUs KUCIOPOIa B BO3/IyXe, IOJIyUEHHE,
codupande, pacro3HABaHWE M M3y4eHHe CBOMCTB KHCIOpPOJa, HaOIoJIeHue
B3aUMOJENCTBUS BEHIECTB C KHCIOPOAOM M YCIOBHS BO3HUKHOBEHHS U
MpeKpalleHus ropeHus (roxapa ), O3HaKoMIeHHE ¢ 00pasiaMu OKCHJIOB U ONHCAHUE
WX CBOWCTB, [10Jly4eHHe, coOupaHHe, pacrmo3HaBaHHe W H3Y4YEeHHE CROWCTB
BOJopoMa (ropeHue), B3aumMoIelcTBre Bogopoa ¢ okcuaom menu (II) (sosmoixkHO
MCTI0/Ib30BaHHE BHAEOMATEPHANIOB), HaOmoieHre 06pa3iloB BEIECTB KOJHYECTBOM
1 Monb, uccneloBaHME OCOOEHHOCTEH PAaCTBOPEHMS BEIIECTB C paslHyHOM
PacTBOPHMOCTBIO, IIPUICOTOBIEHHE PACTBOPOB C OMNpelelEHHON MAacCOBOH IomeH
pacTBOPEHHOIO BELUECTBa, B3aUMOeHcTBHE BOJBI C MeTa/uiamu (HATpHEM U
KajbuHeM) (BO3MOMKHO —HCIIO/IL30BAaHME BHUIEOMATEPHATIOB), MCCIEOBAHKE
00pasoB HEOPraHHYECKHX BEIeCTB PA3IMYHbIX KJIACCOB, HAOII0IeHAe U3MEeHEHUS
OKpacKk# HHJHKATOPOB B PACTBOPax KHCJIOT U LIeJI0YeH, M3yUeHHe B3aUMO/IeHCTRIS



okcuaa menu (Il) ¢ pactBopom cepHON KHMCIOTEI, KHCIOT € METAlIaMH, PeaKLiHit
HeHUTpaH3alliK, MoMyueHHe HePAacTBOPHMbIX OCHOBAHWUH, BBITECHEHME OIHOTO
MeTalja IpyruM M3 pacTBOpa COMH, pPellleHHE SKCIIepUMEHTAILHLIX 38144 110 TeMe
«BaxkHene Knaccsl HEOPraHHYECKAX COEHHEHHM .,

Iepuonnyecknii 3axkon u Ilepunogmueckas cHcTeMa XHMHYECKHX
anemenTos JI. WM. Menpeneesa. Crpoenne atomoB. XHUMHYECKAS CBSH3b.
OkneanTeNbHO-BOCCTAHOBHTEbHBIE PeAKLHE

[lepBrie monbITKM KnacCH(DHKALMK XHMHYECKHX 3JIeMeHTOB. [loHATHE O
rpynnax CXOLHBIX 3JIEMEHTOB (INEMOYHBIE W IIENOYHO3EMEJILHBIE METAMJIbI,
raJloreHbl, HHEPTHBIE ra3el). DIEeMEHThI, KOTOpble 00pasyoT aM(pOTEpPHEIe OKCHJIEL
¥ THPOKCH/IBI.

[eprommnueckuii 3akoH. [leprognueckas cucteMa XUMHUECKHAX 2JIeMEHTOB /1,
W. Menneneesa. Kopotkonepuoanas u nuuasonepuoanas Gopmsi [epuoauueckoit
cuctembl Xumuueckux osnementos JI. M. Menpeneesa. Ilepuioasl u rpymisl.
DusnuecKkuii CMbIC NOPSIAKOBOrO HOMEPa, HOMEPOB [IEPHOAA | TPYIIILI 31eMeHTA.

Crpoenune atomos. CocTap aToMHbIX sigep. Msotonsl. Snextporsl. CTpoeHue
JNEKTPOHHBIX  oDomovyex aroMoB HepBelX 20 XHUMHUECKHX DJIEMEHTOB
Ilepuonnyueckoii cucremsr JI. M. Menneneesa. XapakTepHcTHKA XHMHYECKOTO
3NEMEHTAa 110 ero nojoykeHuto B [lepuoanueckoi cucreme JI. M. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEeHHs pPajuyca aTOMOB XHMHMYECKHX 3JEMEHTOR,
METaJUIMYECKHX H HEMETAIUIMYECKUX CBOMCTB I10 IPYIINAM M [IEPHOIAM.

3uauenue [lepronuueckoro 3akoHa U [TeprHogHyeckoi CHCTEMBI XUMUUECKHX
3JIEMEHTOB AN PasBUTHUA Haykw W npakTuku. J[. M. MenpmeneeB — y4éHEBIA U
I'pasaaHH,

Xumudeckas cBs3b. KopanenTHas (monspHass W HETWOJspHAs) CBSI3b.
DNEKTPOOTPHLIATENBHOCTE XMMHYECKHX 3/1eMeHTOB. FIOHHAd CBA3b.

Cremenp  okucnenus.  OKHCIMTENBHO-BOCCTAHOBUTEIBHEIE  PEaKIIHH.
Iporeccel oxncneHus 1 BocctaHoBIeHH, OKUCIUTENH U BOCCTAHOBUTEIH,

Xumuueckui skcnepumenn:

u3yueHne o0pasloB BEUISCTB METANJIOB M HEMETAIIOB, B3aWMOIEHCTBHE
r’MOpPOKCHAA 1MHKAa C PpacTBOPaMH KHMCJIOT M IIeJIoYeH, IpOoBeAeHHWE OIILITOB,
WIUTIOCTPUPYIOWIMX — NMPUMEPhl  OKHCIWTEIBHO-BOCCTAHOBHTEIIBHBIX  PEaKIHii
(ropeHHe, peak MU Pa3IoKeH s, COeTUHEHUS).

Mesicnpeomemnuie ceaszu

Peanuzauusa MeXNpeIMETHBIX CBs3ell NMpH M3y4YeHHMH XHMHH B 8 Kiacce
OCYIIECTRJAETCS 4Yepe3 UCMOJb30BaHHe Kak OOMIMX eCTeCTBeHHO-HayIHBIX
ﬁOl'[F{Tl-]IL"I, TdK H l'lOHﬂTI'Iﬁ, SABJIAROIIMXCA CUCTEMHBIMH AJ15 OTHOEIBHBIX MPEIMETOB
eCTECTBEHHO-HaYYHOTO IIHKIIa.



OO1me ecrecTBeHHO-HAYYHbIE TIOHSTHS: HAyqHBIH (akT, THIIOTE3a, TEOpHS,
3aKOH, aHalM3, CHHTE3, KIacCH(QHUKalus, [epUOJUIHOCTh, HabM0AeHNe,
SKCMEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE, MOJIE/Ib, SIBICHUE.,

(dusmka: MaTepusi, aTOM, SIMeKTPOH, IPOTOH, HEHTPOH, HOH, HYKITHA, H30TOII,
PannoakTHBHOCTb, MOJIEKYJIA, DJIEKTPUYECKH 3aps, BEIIEeCTBO, Tel0, 00bEM,
arperaTHoOe COCTOSIHHME BeIIecTBa, ra3, (HU3HYECKHEe BeIHYHUHBI, eJUHHULbI
H3MEpEeHHUsl, KOCMOC, TU1aHeTsl, 3B&31b1, ConHite.

buonorus: ¢ortocunres, apixanue, Guocdepa.

["eorpagus: atmocdepa, ruapocdepa, MHHEpallbl, FOPHEIE TOPOLI, OIE3HEIE
HCKONaeMele, TOIUIUBO, BOJHBIE pecypChl.

9 KJIACC

BewecTBo H XHMHYeCKas peakius

[lepnouueckuii 3axon. ITepuognteckas cucTeMa XHMHYECKHX 37eMeHTOB 1.
M. Mengeneesa. Ctpoenue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB
XMMHYECKHX 2JIEMEHTOB MEPBLIX TPEX [TEPHUOJIOB, KATHS, KaIbLHs U KX COeIUHEeHHI
B COOTBETCTBHH C [IOJIO)KEHMEM OdJeMeHToB B llepwoamdeckodl cucTeMe H
CTPOEHHEM MX aTOMOB.

Ctpoenuie BeliecTBa: BHUIbl XUMHYECKON CBA3M. THITHI KPHCTAILIMYECKHX
PeLETOK, 3aBUCMMOCTbL CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKOH PeIlETKU W
BMIA XMMHUYECKOH CBA3M.

Knaccuduranus 1 HOMEHKNATypa HEOPraHHYECKHX BELIeCTB. XMMHYECKUe
CBOMCTBA BEIIECTB, OTHOCALIMXCA K PaslIMYHBIM KJIACCAM HEOPraHM4EecKHX
COe/IMHEHHH, TeHETHYECKAas! CBA3b HEOPraHUYeCKUX BEIECTB.

Knaccuuranus XuMUUECKIX PeakLUH [10 PA3THYHEIM [pH3HaKaM (1o 4uciy
M COCTAaBY Y4YacCTBYIOLIMX B peaklMd BELIECTB, IO TEIIOBOMY SGh(eKTy, Mo
M3MEHCHHIO CTETEHEH OKHCIIEHHS XMMHUYECKHMX SJIEMEHTOB, [10 00paTHMOCTH, 110
YHACTHIO KaTajiM3aTopa). DK30- U JHIOTEPMHUYECKHIE PEakIliH, TEPMOXUMHUYECKHE
YpaBHEHUSI.

llonsate o cxopoctu xumuueckod peaxuuu. [loHsaTee 06 00paTUMBIX H
HeoOpaTHMBIX XMMUYECKUX peakliMsx. [IoHsATHE O rOMOreHHBIX H I'eTepOreHHBIX
peaxuuax. [Nonsatue o karanuse. ITonsatue o xumudeckom pasHosecun. OakTopsl,
BNUAIOIIME HA CKOPOCTh XMMHWYECKOH peakLuMy M [IOJ0YKEeHHe XMMHYeCKOro
paBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — peakIlid,  SIEeKTPOHHbIM  OGanaHc
OKHCIIUTEIbHO-BOCCTAHOBHTENBHON  peaKLHH. CocraBneHue  ypaBHEHMI
OKHCIIUTENbHO-BOCCTAHOBHTENIBHBIX — peaklUMi ¢ MCIHOJIb30BaHMeM  MeToda
2JIeKTPOHHOIO DarnaHca.



Teopust 31eKTPONUTHYECKOH THUCCOIMAIHE. DIEeKTPONUTE U HEATEKTPOIHUTDL.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMM BEIIECTB C PAasIHYHBIMH BHIAMH
XMMH4ecKoH cBs3u. CreneHb auccounanyy. CUIbHEIE U clTabble SIeKTPOIHTEL

Peakunu noHHoro obmeHa. YCcnoBus npoTeKaHusl peaklyuii HOHHOro o0Mena,
MOJIHbIE W COKpaméHHBIE HOHHbIE YypaBHeHWs peakiuil. CBOHCTBA KHCIIOT,
OCHOBAaHHH M cofleil B cBeTe IpeicTaBIeHnH 00 DIEKTPOJTUTHYECKON JUCCOLUALIIH.
KayecrsenHble peakiuu Ha HoHbl. [ToHsaTHe 0 rugponuse cone.

Xumuueckuit akcnepumenn:

O3HAKOMIJICHHE € MOJENAMH KPHCTAJUIMYECKUX PEIIETOK HeOPraHHYeCKUx
BEIIECTB — METAJNIOB M HemeTannoB (rpadura ¥ anmasa), CIOKHLIX BElIeCTB
(X/10pHaa HATPHS ), HCCIIENOBaHNe 3aBUCHMOCTH CKOPOCTH XUMUYECKOM peakLun OT
BO3LECHCTEBHS  PasiMUHBIX  (DAKTOPOB, MCCIEIOBAaHHE  JIEKTPOINPOBOTHOCTH
PacTBOPOB BEILIECTRB, IPOLecca AUCCOLMaluU KUCIOT, Wenodel 1 conell (BO3MOMKHO
MCIIONB30BAHHE BMACO MaTepHalloB), IIPOBEIEHHE OIIBITOB, HIUIIOCTPUPYIOIIHX
MPU3HAKY MNPOTEKaHMs peakuuid HoHHOro obmeHa (00OpasoBaHHe OCalxa,
BbIIENIEHHE rasa, o0pa3oBaHHE BOJBI), OMNBITOB, HIUTIOCTPUPYHOLIHX TPHMEPEI
OKHCIHTENbHO-BOCCTAHOBUTE/IbHBIX PeaKUuuil (ropeHue, peakuud pasioKeHHs,
COE/MHEHHS ),  PaclO3HABAHUE  HEOPraHMYECKMX  BEIIeCTB ¢  [TOMOILEIO
KQueCTBEHHBIX PEaKUi Ha HOHBI, pelleHHe SKCIIepUMeHTaIbHEIX 3a1a4.

HemeTanjibl 1 HX cOeqUHEHHS

O6uwas xapaxkrtepucTHKa ranoreHoB. OcoOeHHOCTH CTPOEHHS ATOMOB,
XapakTepHEIe CTeNeHH OKucieHus. CtpoeHHe W (U3HUYECKHE CBOHCTBA MMPOCTHIX
BELL|eCTB — rajloreHoB. XMMHYECKHE CBOHCTBA Ha IIPpUMEpe XJIopa (B3auMoaeHCTBHE
C MeTajjaMH, HemeTalnnaMM, uiejaodamu). Xuopoomopod. ColsiHas KHCIIOTa,
XMMHMHYECKMEe CBOHCTBA, [ONy4YeHue, mpuMeHeHue. [leiicteue xmnopa u
XJIOpOBOOPO/ia HAa OPTaHHU3M YenoBeKa. BaxcHel e XIIopuIbl M UX HAXO¥KIeHHE B
npupoae.

Ofuras xapaxktepucTuka 37eMeHTOBR VIA-rpynmel. OCoOeHHOCTH CTPOSHHSA
ATOMOB, XapaKTepHble cTeneHd okucneHus. CTpoeHue M (PU3MUECKHe CBOHCTBA
[TPOCTBIX BCLIECTB — KHCIOpoada U Cephl. AHJTOTpDHHbIe MD,[[H(.}]HK&HHH KHCJI0pOJa
U cepbol. XHMHYeckHe cBoiicTBa cepsl. CepoBOaOpO, CTpOSHHE, (PH3HYecKHe U
XMMHUeckHe cBoiicTBa. OKCHAB! cepbl KaK MPeICTaBUTENH KHUCIOTHBIX OKCHIOB.
Cepnasn kucnora, QU3MIECKre U XMMUYeCKHe CBOMCTRA (001II1e KaK NpeacTaBuTelIs
KJacca KHCIIOT H C]TEL[HQJH"—]E!CKHG). XHUMHYECKHEe peaxknHu, JIEXKalHe B OCHOBC
[IPOMBILIJIEHHOTO crocoba mnonyueHust cepHol kucnotel. [IpuMeHeHHe CcepHOH
KucaoTel. Coau CepHOﬁ KHMCJIOTBI, Ka4dCCTBCHHas PpCarKIiMi Ha CyHB(l)B.T-HOH.
Haxomnenue cepbl U e€ coefWHEHUH B mnpupoje. XHUMHUECKOE 3arpsi3HEHHE
OKpysKawleil cpedbl COeJlHHeHUSIMKM cepbl (KUCIIOTHBIE [OMKIU, 3arps3HeHHe
BO3Jlyxa U BOJOEMOB), criocoObl ero npeloTBpallieHms.



O6uas xapakTepucTHKa 2neMeHTOB VA-rpymnnel. Oco0eHHOCTH CTPOeHHS
aTOMOB, XapakTepHele CTeNneHu OKuciaeHus. A30T, pacrpocTpaHeHHe B IIPUpOJE,
(pu3nveckue M XuMU4eckue cBoiicra. KpyrosopoT asora B npuposie. AMMHAK, ero
(u3nvYecKHe ¥ XMMHYECKHe CBONCTRA, MoNy4YeHHe H npumMeHeHue. Com aMMOHHUS,
HX (HU3MYeCKHe U XUMHUYIEeCKHe CBOMCTBRa, IpuMeHenre. KadecTBeHHast peakiius Ha
HOHBI aMMOHWA. A30THas KHUCJ0Ta, e mosydeHue, (uzuueckre M XHUMHUUECKHE
cBoiicTBa (oOlIMe Kak NpeACTABHTENS Kjacca KHCIOT M CrelupuuecKue).
Mcenonb3oBanue HUTPATOB U COJIed aMMOHMSI B KaUeCTBe MUHEPATBHBIX YA00peHn.
XMUMHYECKOE 3arpA3SHEHNE OKPYKarollel cpejibl COeJUHEHUSIMU a30Ta (KUCIOTHLIE
NOKAW, 3arpsa3HeHHe BO3/yxa, noussl W Bogoémos). Docdop, amroTpornHble
moaupurkaunn dochopa, GusMdeckue U xumuueckne coiicta. Okcua docdopa
(V) u Qocdopras xucnora, ¢pu3znyeckHe W XUMHYECKHE CBOHCTBA, MOJy4YeHHE.
Mcnone3oBanne (hocdaToB B KauecTBE MUHEPAIbHBIX yA0OpEHUH.

Ob6iuas xapaxrepuctuka snemeHToB [VA-rpynmnel. Oco6eHHOCTH CTpoeHus!
aTOMOB, XapaKTepHbIe CTeIIeHH OKUCIEHHA. Y TIepo, alJIOTPOITHBIC MO/TA(DHKALIIH,
pacrpocTpaneHue B Npupojae, GU3NIecKHe U XUMHUYECKHe CBOMCTBa. AmxcopOuus.
Kpyrosopor yrnepoga B npupoge. Okcuasl yriaepoaa, WX (QHU3MYECKHE H
XMMHMYECKHWEe CBOMCTBA, [eHCTBME HAa IKHUBbIE OPraHU3MBl, [IOJy4YeHHE |
MpyUMeHeHHe. DKolorudeckne npobsiemMsl, CBsI3aHHble ¢ okcHaoM yriepopa (IV),
runotesa rnobasbHOr0 MOTEMNIeHHs KiuMaTa, NMapHUKOBBIA 2(dexT. YrompHas
KucnoTa M e€ comu, uX ¢u3UUecKMe M XMMHUYECKHe CBOHCTBa, MOIYyYEeHHE H
npumeHenue. KauecTBeHHas peakuuss Ha KapOoHaT-MOHBI. Mcronbp3zoBaHue
kapOoHATOB B ObITY, MEJULIMHE, IPOMBILLIIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[TeproHayanbHble MOHATHS 00 OpraHUYecKMX BellecTBaxX Kak O COeJHHEHUSX
yrnepoJia (MeTaH, 3TaH, 3THIeH, alleTHIeH, 3TaHO, IHIEepHH, YKCYCHas KHUCI0Ta).
[IpyipoaHble WCTOYHHKHA YIJEBOJOPOAOB (Yyroib, NPUPOIHBIA ra3, He)Ts),
MPOAYKTEl MX mepepaboTku (OeH3uH), WX pojib B OBITY M INPOMBILIIEHHOCTH.
ITonsTrHe 0 OMONOrHYECKH BAYKHBIX BEIIECTBAX: JXKUpaX, Oellkax, YITIeBOLax — U UX
poiM B JKM3HM uyenoBeka. MarepuanbHOoe EIUHCTBO  OpPraHHYecKHx |
HEOPraHH4YeCcKHx CDE’I[MHEHMI:'I.

Kpemuanii, ero d¢wusudeckie M XUMHUYECKUE CBOMCTBA, I[IOJNyUeHHE U
npumenenue. CoelMHEHUsT KpeMHus B ipupoze. O61ue npencraBieHus 00 OKCHIE
kpemuust (IV) u kpemuueBoil kuciore. CUIMKATEL, UX UCIONL30BaHHUE B OBITY, B
MPOMBILIJIEHHOCTH. BaykHelIune CTpouTelbHble MaTepualibl: KepaMuKa, CTEeKJIO,
temeHT, Oertod, xenezoberon. [lpobnembl ©Oe3onacHOro  HUCMNOJIL30BaHUA
CTPOMTEIbHbLIX MATCPHAIOB B HOBCEﬂHGBHOﬁ KHA3HH.

XumunecKkutl IKCnepumMenint:

H3yvyeHne obpa3loB HEOPraHWYeCKHUX BellecTB, CBOICTB COJISIHOM KHCIIOTHI,
MPOBEleHHE KAYeCTBEHHBIX PeaKiiMii Ha XJIOpH/I-MOHBlI M HaOMIOieHHe IIPU3HAKOB



WX MPOTEKaHMs, OMbIThI, OTpa)arollde (QU3IMUECKHEe M XHMHYECKHe CBOHCTBA
FajJlOreHOB W HX COGJMHEHHI (BO3MOXKHO HCIIONB30BAHHE BHIEOMATEPHATIOR),
O3HAKOMJIEHUE C 00Pa3LAMHU XIOPH/IOB (TraNOreHHI0B), O3HAKOMIIEHHE ¢ 06pa3LaMu
ceppl 1 e€ coeaMHEHUSIMH (BO3MOYKHO HCIONB30BAHKE BHIIEOMAaTEPHAIIOB),
HabiroAenue nporecca 0By rMBaHMA caxapa Mojl AeiicTBHEM KOHIIEHTPHUPOBAHHOIM
CEPHOM KHCIIOTHI, H3YUeHHe XUMUYECKHX CBOHCTB pa3baBneHHOH CepHOH KUCIIOTHI,
MpOBE/CHKE KAUECTBEHHON peakinu Ha CyibhaT-HOH U HabIIO/IeHIe IPU3HAKA e
MPOTEKaHMs, O3HAKOMJIeHHE ¢ (pusuueckuMu cBoiicTBamMu asota, Qocdopa U ux
COeNMHEHHH (BO3MOKHO MCIIOIB30BAHHE BH/IEOMATEPHAIIOB), o0pasiiamMu a30THBIX
1 pochopubix yrnobpeHui, nomydenue, cobupanue, PAaclo3HaBaHUE W M3yUYeHUE
CBOMCTB aMMHMaKa, MPOBEJEHUE KAYECTBEHHBIX PEakIMii HA HMOH aAMMOHHS H
(pocpar-uon  u  u3yueHWe TNpPU3HAKOB WX TIPOTEKAHHs, B3AUMOJEHCTBHE
KOHUEHTPUPOBAHHON A30THOM KHCIIOTBEI ¢ MeAbK (BO3MOJKHO HCHIOMB30BAHUE
BHIIEOMATEPHAIIOB), HW3YYCHHE MOJENeH KPUCTAINIMYECKUX peETOK anmasa,
rpaura, QynnepeHa, O3HAKOMIIEHHE C MPOLECCOM aicopOLuu pacTBOPEHHBIX
BELIECTB AKTHBMPOBAHHBIM YITIEM H YCTPOMCTBOM TIPOTHBOTa3a, IOJIyYEHHE,
cobupaHie, pacno3HaBaHHE ¥ M3yYeHHE CBOWCTB YIIEKHCIOro rasa, [IPOBEJIEHHE
KaueCTBEHHbIX Peakui Ha KapOoHAT U CUITMKAT-HOHB! U U3YUEHHE MPHU3HAKOB WX
MpOTEKaHMs, O3HAKOMJIEHHE C MPONYKUMEH CHIMKATHOM NPOMBIIIIEHHOCTH,
peleHne SKCNepHMEHTaNnbHbIX 3aga4y Mo Teme «BaHeiilne HeMeTaqiBl M HX
COCAMHEHHUIY.

MeTaibl 0 HX COeIHHEHNSI

ObL1as xapakTepHUCTHKA XHMUYECKUX 37EMEHTOB — METAJIJIOB HA OCHOBAHUH
ux nonoxkenus B Ileprommuyeckoit cucreme xuMuueckux snemeHToR J. H.
Menneneesa 1 ctpoenus atomoB. CTpoeHue meranios. Meraminueckas CBI3b U
METaIMYECKas  KpHCTAlJIH4YecKas  pelérka.  DJIeKTPOXUMHHUECKHH  psijl
HanpsDKeHHH Mertannos. OuU3nyeckre U XUMHYECKHE cBoMcTBa MeTayuios. O6iue
Croco0b! MoJlyyeHHs MeTayuioB. [loHsTHE 0 KOppO3UHM METAlIoB, OCHOBHBIE
€nocoObl 3aLLUUTLE HX OT Koppo3Hu. CrinaBel (CTamb, 4yIyH, [HOPaTIOMUHKE, GpoH3a)
M UX MPHMEHEHHE B OBITY U NPOMBILLIIEHHOCTH.

UJ,EJ'ID'—[HI:IE‘ METaIUIILI: TTOJIOMEHHE B HGPHOﬂquC]COﬁ CHCTEME XMMHUECKHX
snementoB Jl. M. Menneneesa, cTpoeHue uX aTOMOB, HaXOXIEHHE B MPHPOJIE.
Dusnueckue ¥ XUMHYECKHe CBOMcTBa (Ha npuMepe Hatpus W kanus). OKCUIbl U
FAIPOKCHABI HaTpua M Kanus. [IpuMeHeHHe IIENOYHBIX METaUIOB H  HX
COedHUHEeHMH.

[Tlenouno3emenbHble MeTalabl MarHuii W KamblHi: TIOJOKEHHE B
Ilepnonuveckoii cucreme xumuueckux sneMeHTos J1. M. Menreneesa, CTPOEHHE UX
aToMOB, HaxoxaeHue B npupone. Gu3nyecKue U XUMUUECKHE CBOMCTBA MAarHus M



Kanbuus. BaxHeluye coe IMHEEHUS KabLUs (OKCH, THAPOKCH, CONn). JECTKOCTE
BOJIBI U criocobel e€ yeTpaHeHus.

ANIOMHHHI: noioxkeHue B [lepuoanyueckoil cucTeMe XUMHYECKHX 3IIEMEHTOR
H. WM. MenneneeBa, cTpoeHHe aToma, Haxo)KIeHHe B mpupoje. Dusuueckue U
XMMHYeCKH1e CBOHCTBA almOMHHMS. AM(pOTEpHble CBOMCTBA OKCHIA U MHIPOKCHIA
AOMHHHMS.

JKeneso: nonoxenue B Ilepronnueckoii cucteMe XUMHYECKUX 3JIEMEHTOB /[,
M. MenneneeBa, cTpoeHne aroma, HaxowkieHue B npupomge. Pusnuueckue H
XHMHYECKHE CBOHCTBA #ele3a. OKcuabl, THAPOKCUAE] U comH xkenesa (II) u xenesa
(I1I), ux cocTar, CBOHCTBA H MOJIYUYEHHE,

Xumuuecrkuii skcnepumenn:

O3HAKOMJIEHHE C o0pa3iaMM METAUIOB W CI4BOB, HX (DU3HMYECKUMHU
CBOMCTBAMH, M3yYeHHE  pPe3yJIbTaTOB  KOPPO3MHM  METAIOB  (BO3MOMKHO
MCIIO/Ib30BAHHE BHAEOMATepHANOB), OCOOEHHOCTEH B3aMMOAEHCTBHS OKCHIA
Kanblys W HaTpus ¢ BOJOH (BO3MOMKHO HCIOJL30BAaHHE BHJAEOMATEpHalOB),
HCClieJoBaHHE CBOMCTB KECTKOHM BOJIBI, MpOLEcca MOpeHHs jKele3a B KHCIOopoje
(BO3MOJKHO  MCIIOJIb30BAHWE  BHAEOMATEpPHanoOB), [PHU3HAKOB  MPOTEKaHMUS
KaueCTBEeHHbIX peakLMi HA MOHBl: MArHHUs, KANbLUS, ATIOMUHNA, HHHKA, Kene3a (1)
i sxenesa (III), menu (1), HaGmrogeHHe W oNMcaHHe IPOLIECCOB OKPallNBaHUS
fiameHd HOHaMH HaTpKs, KaJliiid H  KallbIWi (BD3MDH{HD HCIIONB30BaHHE
BPT,[[EDI\*I&TCPI-’IBJ’[DB), HCCIIEOJ0OBaHHE aM[pOTGPHBIX CBOHCTB FH,[LPIDI{CH,[LE[ AMHOMHHHAA KU
F’MOPOKCHIOa HMHKA, PEIICHHE KCICPHMCHTAJIBHBIX 3alad nmo Teme «Baxuei1me
MEeTaJlllbl 1 UX COSUHEHUS.

XuMus 1 OKpy:;KaloLas cpeaa

BewecTBa U maTepuainsl B IIOBCEJAHEBHOH JKM3HM 4esoBeKa. besonacHoe
HCIMOJNB30BaHKME BEIIECTB U XHMHYCECKMX ]JGEI{LI.HIL& B 6[:[Ty. HGPBHH MMoMonmies IMpH
XMMHYECKHX oxorax 1 OTPB.B.TIGHHHX.

XumMmudeckoe 3arpsAsHeHre OKpyjKawouled cpensl (NmpeaenbHas HOMYCTUMAas
KOHLeHTpaund BemecTs, ganee — [T1IK). Pone xuMuu B pelreHUH IKOIOIHYECKHX
rpobaem.

Xumuuecrkiii IRCnepUMeHin.

u3ydeHre oOGpasloB MATEpHANIOB (CTEKJO, CIJIaBbl METAJIOB, IOJUMEPHBIE
MaTtepuanbl).

Mesicnpeoriemmnoie ces3u

Peanusauusi MeXKMNpPeIMETHBIX CBs3eH MpM H3yuYeHHH XUMHH B 9 Kiacce
OCYLIECTBISIETCSl 4epe3 MCIONb30BaHMe KaK OOLIMX EeCTEeCTBEHHO-HAyYHBIX
]'IO]-IHTMF{, TdK H ["IOHHTI'[FI, SIBIISTHOLOMXCH CHCTEMHEBIMM OJ18 OTIACIBHBEIX HPE,I[MBTOB
eCTeCTBEHHO-HAYHYHOTO 1HKIA.



OO0wwue ecTecTBEHHO-HAYUHBIE MOHATHS: Hay4HBIH (axkT, THIOTE3a, 3aKOH,
TEOpUs, AaHaIW3, CHHTe3, Kiaccu(pukanms, MNepUOAMYHOCTb, HaOIIO/IeHuE,
IKCITePHUMEHT, MOJENMPOBAHHE, W3MEpPEeHWe, MOJIeNb, SABJICHHE, MapHUKOBBIA
(hpexT, TEXHOJOrH, MATEPUAIEL.

Duzuka: Marepusi, aToM, dNEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIIH], H30TOIILI,
pPanMoOaKTHBHOCTD, MOJIeKY.JIA, NIEKTPUUECKHH 3apsi, HPOBOIHUKH,
[MOJIYIPOBOJHHKH, OUBJIEKTPUKH, (POTODJIEMEHT, BEIIeCTBO, TeN0, OO0BEM,
arperaTHOe COCTOSIHHE BellecTBa, a3, pacTBOp, paCTBOPUMOCTE, KPUCTAJUIMYECKas
pewérka, cnjaBbl, (U3HYECKME BEJHYHHBI, SAHMHUIBl H3MEPEHHS, KOCMHYEcKoe
MPOCTPaHCTBO, MIaHeTkI, 38€3161, CoNHIIE,

buonorus: ¢oTocuHTe3, neIXaHHe, OHMocdepa, IKOCHCTEMa, MHUHEPAIbHEIE
yLOOpeHus, MUKPO3JIEMeHTEL, MAKPO3JIEMEHThL, IMTATe/ILHEIe BEellecTRa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpAIBI, FOPHBIE ITOPO/IbI, TOJE3HbIS
HCKOTMaeMble, TOIIMBO, BOJIHBIE Pecypehl.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUSI ITPOI'PAMMBI I10
XHMHWHU HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHU I

JJMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yisTaThl OCBOEHWA TIPOTpaMMBI  OCHOBHOro 0OIIEro
obpazoBanus JOCTHTAIOTCA B XOJIe OOyYeHHsS XUMWH B €IMHCTBE y4eOHOW u
BOCMHMTATENLHON JeATEeIbHOCTH B COOTBETCTBHHU C TPAAMITHOHHBIMH POCCHICKUMHU
COLMOKYTBTYPHBIMH K OyXOBHO-HPABCTBEHHLIMH IEHHOCTSAMH, NPHUHATHIMEH B
obuiecTBe MpaBwiaMH M HOPMAaMH I[IOBELEHUS. M CIOCOGCTBYIOT Mpoleccam
CaMOIMIO3HaH WA, CAMOPA3BUTHS H COLlMANU3aLMKA 00y YaIOIIHXCS.

JlnuHoCcTHRIE  pe3synbTaThl  OTPAXKAIOT  [OTOBHOCTH  OOYYarOIIMXCH
PYKOBOJCTBOBATLCA  CHCTEMOHM IMO3WTHBHBIX LIEHHOCTHBIX OpPHEHTALMH |
paciiMpeHue onbITa AeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIEe B YaCTH:

1) naTproOTH4YECKOro BOCIHTAHHA:

LIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, UCTOPHUUECKOMY
H HAay4dHOMY HACJIEOHI0, TOHUMAHUs 3HAYEHHS XMMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0O 00LIecTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHOH WH(OpMaUUel o
MEPENOBBLIX [IOCTHKEHHMSIX W OTKPBLITHSX MUPOBOH U OTEUeCTBEHHOH XHMHH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOMCcTBEe MUpa U 00LIECTRA;

2) rpaskaaHCcKOro BOCNUTAHHS:

NpeicTaBleHUss O COLHANBHBIX HOpMax M IMpaBHiIax MEKIHYHOCTHBIX
OTHOLUEHHH B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B ODIIECTBEHHO
[osie3HoM, yuebHoucene10BaTeNLCKOMH, TBOPUECKOH M IPYTHX BUAAX AeITEIEHOCTH,
MOTOBHOCTH K ]JH’SHD{)G}JHSHDITI COBMECTHOM AESTEIIEHOCTH [IPH  BbBIIOJIHEHHH
yueOHbIX, [103HABATENBHBLIX 3a/1a4, BEIIOJHEHHMM XHMHWYECKHX 3KCIIEPHMEHTOB,
CO31aHHH YUeOHBIX [IPOESKTOB, CTPEMIEHUS K B3aMMOTIOHUMAHHIO ¥ B3aHMOTIOMOIIH
B npouecce 3TOH yueOHO! AesATenlbHOCTH, TOTOBHOCTH OL@HHBATE CBOE MOBeAeHUE
M TMOCTYIKH CBOWMX TOBApHILEHd C MO3WLWH HPABCTBEHHBIX X IIPaBOBBIX HOPM C
YUETOM OCO3HAHMUSI [TOCIIEACTBUN OCTYIIKOB;

3) UeHHOCTH HAYYHOI'0 MO3HAHUS:

MIPOBO33PEHUYECKME TPEACTaBIEHNs O BELIECTBE M XHMHYCCKOH peakIMH,
COOTBETCTBYIOLIME COBPeMEHHOMY YPOBHIO Pa3BHTHS HAaYKH U COCTaBAIOLIMAE
OCHOBY [Jisl TOHMUMaHHWs CYIIIHOCTH Hay4YHO! KapTHHBI MHpa, NpecTaBlicHUs 00
OCHOBHBIX 38KOHOMEPHOCTAX Pa3BHTHA [OIpPHPOAbLI, B3adMMOCBA3AX HHeEJOoBekKa C
[IPUPOAHON CPEeAOi, O POJIM XMMHHU B ITO3HAHUH 3THX 3aKOHOMEPHOCTEH,;

[MTO3HABATENBHBIC MOTHBBL, HalIPABICHHBIC Hd IOJNY4YCHHE HOBBIX 3HAHHH IO
XUMHH, HeoOxomumele Ons 00bACHeHWs HabMoJaeMbIX MPOLECCOB M SIBIECHUH,
rosHapaTeNbHOH, MH(POPMALMOHHON M YWTATeNBCKOH KyJIbTYPBl, B TOM 4YHCIE
HABLIKOB CaMOCTOATENbHON paboThl ¢ yueOHBIMM TEKCTAMM, CIPaBOYHOH



NUTEPATYpoOil, [HOCTYNHBIMH TEXHMUECKHMH CpeICTBaMU uH(pOPMALHOHHBIX
TEeXHOIOIHH,

weTepec K OOYYEHHMIO M I03HAHKIO, J0003HATENBHOCTh, TOTOBHOCTE H
CrnocoBGHOCTE K caMoo0pa3oBaHWi0, TMPOEKTHOH W HCCIeNOBATENBCKOM
NeSTeNLHOCTH, K OCO3HAHHOMY BBIBOpY HAMpPaBIEHHOCTH M YPOBHS 00yuYeHHs B
AalibHelmeM;

4) popmMupOBAHNS KYJIbTYPbI 340POBBSI:

OCO3HAHME IeHHOCTH »JKHM3HH, OTBETCTBEHHOrO OTHOLIEHHS K CBOEMY
310pOBbIO, YCTAHOBKM HA 3[0POBbIA 00pa3 JKH3HU, OCO3HAHNE MOCJIEJICTBUI U
HenpuATHE BPeLHBIX MPUBbIUEK (yNOTpebIeH s alKoros, HapKOTHKOB, Ky pEHHSI),
eoOXONMMOCTH cobmiofnenus TMpaBul 0e30r1acHOCTH  TIPH o0paligHun ¢
XMMHUECKMMH BELIECTBAMHE B OBITY ¥ PEANbHOM IKH3HH,

S) Tpya0BOro BOCIHTAHUS:

HHTEpeC K MPaKTHYECKOMY M3ydeHnIo npodeccuii i Tpya pasnnuiHoro poia,
yBajKeHUE K TPYLY U Pe3yabTaTaM TPYIOOBOMU JEATEEHOCTH, B TOM HHCIIE Ha OCHOBE
MpUMEHEeHHs — IpeJMETHBIX — 3HAHMH M0 XUMWH, OCO3HAHHBIH  BBIOOD
HHANBHAYAILHOM TPAGKTOPHH MPOJOIDKeH!A 06pasoBaHus ¢ yHETOM JIMIHOCTHBIX
MHTEPECOB M CMOCOOHOCTH K XMMHH, OOIIESCTBEHHBIX MHTEPECOB 1 noTpeOHOCTEH,
ycrneniHo# npoheccHoHaNbHOM JeATEIBHOCTH U Pa3BUTIL HeOoOXOIUMBIX YMEHWUH,
FOTOBHOCTb AZANTHPOBATHCS B MPOPECCHOHANIBHON CPelIe;

6) 2KOJOrHYECKOro BOCIMHTAHMSI:

SKONOrMYeCKY eaecoobpasHoe OTHOIIEHHE K IPUPOAE KaK HCTOTHUKY HKU3HH
‘Ha Sewmie, OCHOBe €& CyIIecTBOBAaHHA, IMOHKMMaHME UEHHOCTH 3LO0pPOBOro H
GesonacHoro obpasa KM3HM, OTBETCTBEHHOE OTHOUICHUE K coOCTBEHHOMY
(puzMuecKOMY M ICHXMYECKOMY 310POBEIO, OCO3HAHMHE LCHHOCTH cobnrojeHus
rpasun Ge30MacHoro MOoBEIEHHs NPy padoTe ¢ BEISCTBAM, 8 TAKKE B CHTYALHAX,
YIPOYKAIOLINX 340POBEIO H JKU3HU JIOJeH;

CrocoBHOCTH TPUMEHATH 3HAHMS, MOJydaeMble IIPH W3YHeHWH XUMUHM, UL
pelleHus 3a/ad, CBA3aHHbIX C OKpYIKalOIleH NPUPOHON CPeIoH, [JIst OBbIIIEHNT
YPOBHs  9KOJOTMUECKOH  KyNbTYpbl, —OCO3HAHWA rofaneHOro  Xapaxkrepa
3KONOrHYECKHX npobiem W MyTeHd WX pelleHHs MOCPEeICTBOM METO/0B XHMHH,
SKONOFHUECKOro MBIIIIEHHS], YMEHHS PYKOBOACTBOBATECS MM B TIO3HABATENbHOM,
KOMMYHHKATHBHOMN U COLIMANIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJBTATbI

B cocTaBe METANPEAMETHBIX Pe3YJbTaTOB BBIIEIAIOT 3HAUYHMBIC JUTA
hopMupoBanis MEPOBO33PEHNIs 001IEHaY UHbIE MOHATHA (3aKoH, TeOpH:, MPUHUAII,
runoresa, (PAKT, CHCTEMa, [pOUecC, OKCMEPUMEHT H Ipyroe.), KOTOpbIe
JHCMONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHbLIX MpeAMeTax M IHO3BOILOT Ha
OCHOBE 3HAHWI M3 TUX IIpeAMeToB (YOPMUPOBATH MPEICTABICHHE O 11€JIOCTHOH



HAYYHOH KapTHHEe MHpa, U yHUBepcanbHble yyeOHble neicTBus (rmo3naBaTenbHble,
KOMMYHHKATHBHBIE, PEryiIsTHBHbIE), KOTOpble obecrneduBaroT (POPMUPOBAHKE
FOTOBHOCTH K CAMOCTOSITEILHOMY [UIAHMPOBAHHMIO M OCYIIECTBIEHHIO yueOHOM
NeATebHOCTH.

[lo3naBaTe/bHbIE YHUBEPCATbHbIE YueOHBIE AeHCTBHS

Gasosble ioruyeckye geHeTBHA:

YMEHMS MCIO/630BaTh MPHEMB]I JIOTMYECKOr0 MbIIUICHHS TIpM OCBOCHHH
3HAHWI: pacKpLIBATE CMBICT XMUMHYECKUX MOHATHH (BBIAEISITH HX XapaKTepHbIE
MpH3HAKH, YCTAHABIMBAThL B3aHMOCBS3k C JIPYTMMH MOHSTHSMH), MCIONB30BAThH
MOHATHA 75 OOBACHEHHS OT/ENbHEIX (JAaKTOB M SIBIECHWUH, BEIOUPATL OCHOBAHHS H
KPUTEPHH Ulsl Kiaccu(puKaMy XHMHYECKUX BELIeCTB M XMMHYECKHX peakLHH,
YCTAHABIMBATE MPHYMHHO-CIIEICTBEHHBIE CBS3H Mexcay OOBEKTaMH W3y4YeHHS,
CTPOMTL NOTHYECKUe PaccyKaeHus (MHAyKTHUBHBIE, I€/lyKTHBHbIE, 110 aHAIOTHN),
JIENIATH BBIBOMLL M 3aKIIIOUYEHHUS;

yMEHHE NpPUMEHATH B TIPOIEcce MO3HAHMA MOHATHA (IpeIMEeTHbEe H
MeTanpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOE/IH, HCMOb3YeMbIe B XHMHH,
1peoBpa3oBLIBATE IHPOKO NPHMEHAEMBIE B XMMUH MOJIEIBHBIC MPEACTaBIeHHS —
XUMHYecKiit 3HAK (CUMBOJI 3lleMeHTa), XuMuueckas (GopMyla M YypaBHEHHe
XMMHYECKOH peakLHy — [Py pelLieHrd y4eOHO-No3HaBaTe/bHbIX 3a/a4, ¢ y4EToM
3THUX MOJEbHBIX MpPeACcTaBlIeHHH BBLIABIATE U XapaKTepu30BaTh CYIIECTBEHHBIC
MPH3HAKI H3YYaeMblX 00BEKTOB — XHMHYECKIX BEIECTB M XUMHYECKHX PeaKIuii,
BbISBISTE  ODIUME 3aKOHOMEPHOCTH, IMPHYMHHO-CJICICTBEHHBIE CBA3H H
MpoTH BOpPCHHsA B H3yY4aeMbIX HPOLIECCHX H SIBIICHHAX.

Baszosble Hec/ienoBaTe/IbCKue JIelicTBHUS

yMeHMe HCIOJB30BaTh IOCTABNCHHBIE BONPOCE! B KaueCTBE HMHCTPYMEHTA
[O3HAHNS, 4 TAKKE B KAUECTBE OCHOBBI A71sT QOPMHUPOBAHHS THIIOTE3bl M0 MPOBEPKE
MPaBUJIBHOCTH BBICKA3BIBAEMBIX CYIKACHUH,

npuobpeTeHre OnblTa MO MIAHUPOBAHHIO, OpPraHM3alu¥ M IPOBEACHMIO
yueHHYeCKMX OKCIMEepUMEHTOB, YyMeHHWe Halmonate 3a XOIOM TIpouecca,
CaMOCTOSTENLHO TPOFHO3MPOBATH €r0 pesylbTaT, GopMyaupoBaTh 00OOIUCHHA H
BBLIBOLI [0 pe3ynbTaTam MpoBedEHHOro OIbITa, HCCIEOBAHNA, COCTABIIATE OTUET
0 npozenanHoii pabdore.

PaGora ¢ uapopmanHeii:

yMeHHe BbIGUpPATh, AHAIM3UPOBATH M HHTEPIPETHPOBATH HHMOPMALUIO
PasAMUHLIX BHAOB M (QOPM MPeACTaB/eHNs, NOTyYaeMyt0 W3 PasHbIX HCTOYHHKOB
(Hay4HO-TIOMyJIApHAs JHTeparypa XWMHYECKOTO COZEpiaHusd, CIpPaBOqHBIC
nocoGus, pecypchl HMaTepHera), KpHUTHYECKH OLEHMBATH MPOTHBOPEUHBYIO M
HEJIOCTOBEPHYH HH(OPMAIIHIO;



yMeHHe MPUMEHATh pasiudYHble METOIBl M 3apOChHl MPH NMOHCKE H orbope
pH(GOpMAIMKH W COOTBETCTBYIOLIMX JaHHBIX, HeOOXOIMMBIX I BBHIMOTHEHH
yueOHbIX W MO3HaBaTEeIbHBIX 3a/1a4 OMNpeneiéHHOro THIIA, nproOpeTeHne OIbITa B
06nacTH  MCOMb30BaHMA  MH(OPMAUMOHHO-KOMMYHHMKATHBHBIX TEXHOJOTHH,
OBNIaZeHHe KyJbTYpOil AKTHBHOIO HCIIONB30BAHUS Pa3MUYHBIX TTOHCKOBBIX CHCTEM,
CaMOCTOSTENBHO BEIOUPATE OITHMANBHYIO (hOpPMY IIPe/ICTaBICHHAS wH()OPMALHH H
WLTIOCTPHPOBATh pellaeMble 3aja4yd HecTIOXHBIMK CXeMami, JuarpaMMami,
npyrumy QopmMami TpaHKH B MX KOMOMHALIAMUY;

yMEHME HCMONb30BaTh ¥  aHAIM3UPOBaTH B  TIPOLECCE yyebHoll H
MCC/Ie0BaATEIECKOI JIeSTENBHOCTH HHPOpMATHIO O BIUAHHHU NPOMBIIIICHHOCTH,
CeNbCKOro Xo3slicTBa M TPAHCHOPTA HA COCTOSHHME OKpYJKalolleH MPUPOIHOH
cpelibl.

KoMMyHHKATHBHbIE yHHBepCaIbHbIe yueOHbie naelicTBHSI:

yMEHHsI 381aBaTh BOMPOCHI (B XO/E [daiiora u (MIM) AACKYCCHM) 1O CYIIECTBY
obcysiciaemoil  Tembl, (pOpMynMpoBaTh CBOM  MPEIOKEHHS  OTHOCHTEILHO
BBITIOJHEH NS MPEII0KEHHOM 3a1a4;

yMEHMsI  TIPeJCTaBATh  [IOJYHEHHBIC — Pe3yJIbTaThbl M03HABATEBHON
JeSTeNBHOCTH B YCTHBIX M IIMCHMEHHBIX TEKCTax; Jenarb TIPE3CHTALMIO
pe3yJIbTATOB BbINOJHEHUS XHUMHYECKOrO 3KCNepuMeHTa (mabopaTopHOro OIbITa,
naBGopaTopHoil paboThl 10 UCCIIEOBAHMIO CBOHCTE BELLISCTE, yueGHOro MPOeKTa);

yMeHMsl y4eOHOTO COTpYyAHHYECTBa CO CBEPCTHHKAMH B COBMECTHOM
[IO3HABATENLHOM M MCCAELOBATENBCKOM  AEATENBHOCTH — TpW  PELICHHH
ROZHMKAIOLIMX TpobIeM Ha ocHoBe yu€Ta 0OIIMX HHTEPECOB W COINIacOBaHHi
nosuiit (06cyxaenus, odMeH MHEHHUAMM, «MO3roBble IITYPMBI?, KOOpAMHALIMS
COBMECTHBIX JeHCTBMM, ONpeae/eHWe KpUTEpHEeB IO ONCHKE KadeCTBd
BLITONHEHHOIT paboThl U APYTHE).

PeryasiTHBHbIE YHHBEPCANLHbIE YueOHbie AeicTBHA:

yMEHHe CAMOCTOSTENLHO ONpelenaTh Ledn IAeATe/bHOCTH, I1aHUPOBATE,
OCYLLIECTBIISTh, KOHTPOIHPOBATh W [PH HEOOXOAMMOCTH KOPPEKTHPOBATE CBOLO
NesTelbHOCTh, BLIOHPATh Haubonee 3(hQEeKTHBHBIC criocobsl peleHns yqeOHBIX U
NO3HABATENBHBIX 38144, CAMOCTOATENEHO COCTaBMNATH MM KOPPEKTHPOBATH
MPEANIOMEHHBIH  aNropUTM neficTBHi TpPH  BBLINOJHCHHH 3a0aHHH C yUETOM
[MOJIyYeHHsl HOBBIX 3HAHWH 00 M3y4aeMbIX o6BeKTax — BellecTBax W peaKlusx,
OLIEHMBATH COOTBETCTBHE IIOJNYyYEHHOIro pe3yibTaTa 3asBINEHHON LleJid, yMEHHE
HCTIONBL30BATH M aHAJIM3MPOBATH KOHTEKCTI, NpeiaracMple B yCIIOBIH 38 JaHuH.

NMPEJAMETHBIE PE3YJIbTATEI

B cocraBe MpeIMETHBIX Pe3yJbTaTOB IO OCBOCHHMIO 00s3aTEIBEHOTO
cozepiKaHus, YCTAHOBIEHHOIO JaHHOH (enepansHoil pabouei MporpaMMoit,
BLIJENSIOT: OCBOGHHBIE 00yYarolMMHUCA HAayYHble 3HAHHWs, YMCHHA H cr1ocoObl



nedicreuid, cneuuduyeckue s OpeaMeTHOH obmacth  «XHMES», BHIBI
JedTellbHOCTH [0  [IOJYyYEHHH)  HOBOIO  3HAHMA, €ro  HMHTEpPIpEeTaluH,
IpeoOpa3oBaHMI0 U IPUMEHEHUIO B PA3THYHBIX YHEOHBIX U HOBBIX CUTYAaIIHSIX.

K xoniy obyuenus B 8 knacce rnpeiMeTHEIE Pe3yaLTaTE Ha 0a30BOM YpPOBHE
JOKHBI OTPaKaTe CPOPMUPOBAHHOCTL Y O0YHAIOLMXCSl YMEHUI:

¢ pPaCKpbiBaTb CMbICI OCHOBHbLIX XHMMHYCCKHX IOHSATHH: aToM, MOIJICKYIIA,
XMMHYECKHH 3JIEMEHT, NPOCTOE BEIIECTBO, CMNOXKHOE BEIecCTBO, CMECh
(onHOpOAHAs M HEOJHOPO/HAs), BAJEHTHOCTh, OTHOCHUTEIbHAS aTOMHas U
MOJIEKYJIspHas Macca, KOJIHYeCTBO BelllecTBa, MOJb, MOJApHad Mmacca,
MaccoBasi 105 XUMUAUECKOro 31eMeHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHI, KWUCIJIOTA, OCHOBAHHE, COJb, 31eKTPOOTPULATENBHOCTD, CTEIIEHD
OKMCICHHWA, XHMHYCCKas pCaxKlH:, KJT&CCH([JHK&MHFE peaxuui&: pPeariiiHr
COENUHEHMS, PpeaKldd pa3JIoKeHWs, peaklM{d 3aMelleHHs, peaKlun
obMeHa, 9K30- H JHIOTepMHUYECKHEe PeaklHH, TelIoBol 2 QeKT peakiiiy,
SLAPO aToMa, DIeKTPOHHbBIH CJI0H aToma, aTOMHast opOuTalk, paalyc aToma,
XHMUYECKAsl CBA3b, H.DJ'IH}JHEIFI ¥ HenoJsipHasi KOBaleHTHasA CBsA3b, HOHHAA
CBsI3k, MWOH, KATHOH, aHWOH, pacTBOp, MaccoBas [l0Js BellecTBa
(MpolLleHTHasA KOHLIEHTpalua) B paCTBOPE,

s W/UTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XMMMYECKHX IIOHATHH U
OPUMEHSITL ST [MOHSTHS [IPH OIMCAHMH BELECTB U X NPEBPalleHHH;

o LCIOJIL30BATHL XHMHYECKYHO) CHMBOJIHMKY MAJs cocraBieHus (Gopmyn
BEUIECTB M YPABHEHHWIH XUMHUYECKNX PeaKLHH;

¢ OMpeaessiTh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHIX,
CTeNneHb  OKMCJIEHHA  OJJIEMEHTOB B  OMHApHBIX  COEIHMHEHMIX,
MPUHAJJIE)KHOCTh BELIECTB K ONpelenéHHOMY KIaccy COSAMHEHHH I10
bopmynaM, BHI XHMHUecKOH cBs3M (KOBaJeHTHas M HMOHHas) B
HEOPraHHYECKUX COeIUHEHHUAX;

o packpeiBath cmbicn [lepmomuueckoro 3axkoHa JI. M. Mengeneesa:
JIEMOHCTPHPOBATE [TOHMMAHHE [1EPHOAHYECKON 3aBHCHMOCTH CBOMCTB
XMUMHYECKHUX DJIEMEHTOB OT uX MoJsiokeHus B [lepuoauueckoi cucreme,
3aKOHOB COXPAaHEHHS MAacChl BeLIeCTB, MOCTOSHCTBA COCTaBd, aTOMHO-
MOJICKYJISIPHOTO YYeHH, 3aK0Ha ABOTaJpo;

e OMNUCBIBATE M XapakTepusoBaTk Tabmuunyio ¢opmy Ilepuoauueckoi
CHCTEMbl XHMHYECKHX JJIEMEHTOB: pasinuarTbh MNOHATHA «TIIaBHAA
noarpynna (A-rpynna)y u «rnobounas noarpynna (b-rpymnmna)», mMajibe u
Bosblke MepHoJibl, COOTHOCATH 00O03HAUEHHUS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuommueckas cucremMa Xumudeckux osnemenros [l W.
Menpgeneesay ¢ UYHCAOBLIMH XapaKTepUCTUKAMH CTPOEHHS aTOMOB



XHUMMYECKIX 27IeMeHTOB (cocTaB | 3apaj sapa, obiiiee YHUCIOo 3JIEKTPOHOB 1
pacripeieleHHe X [0 IeKTPOHHBIM CIOIM);

KIacCHMHIUMUPOBATH XHMHYECKHE JIEMEHTHI, HEOPraHU1IECKHe BEIIECTBa,
XUMHUECKAe peakuu (o 4Mcily M COCTaBy YHYACTBYHOLIMX B peaKldH
BELLECTB, 10 TernnoBoMy 3PdexTy);

XapakTepH30BaTh (OIMMCHIBATL) OOLIME XMMHMYECKHE CBOMCTBa BEIIECTB
pasNUUHBIX KIACCOB, NOATBEPMAAs ONHCaHHe MPUMEpamMi MOJIEKYIAPHbIX
ypaBHEeHHI COOTBETCTBYIOLLX XHMHYECKHX peaxuui;

MPOrHO3UPOBATh CBOACTBA BELLECTB B 3ABUCUMOCTH OT MX KA1ECTBEHHOTO
cOCTABA, BO3MOXKHOCTH MPOTEKAHHS XHMHYECKHX I[PEBPAIIEHHH B
pa3inYHbIX YCIOBHSX;

BBIUICASTE OTHOCHTENBHY O MOJIEKYJIIPHYIO M MOJIAPHYIO MAaccChl BEMIECTE,
MACCOBYIO JIOJII0 XHMHYECKOro 3/emMeHTa Mo dbopMyne CcoelHHEeHMUS,
MACCOBYIO JOJTIO BEITECTBA B PACTBOPE, NPOBOAUTH PACHETHI M0 YPABHEHHIO
XMMHUYECKOH peaKIIHu;

[pYMEHSTH OCHOBHBIE ONEPalliy MBICTHTEIbHOH AEATENEHOCTH — aHAlN3 1
cHHTe3, cpapHerue, o0OoblueHne, CHCTEMATH3ALMIO, KnaccHQUKaIno,
BLIABJIEHHE MPHYHHHO-CIEICTBEHHBIX CBs3eH — IS M3YHCHUA CBOWCTB
BELIECTE M XMMMUECKHX peakluil, eCcTeCTBeHHO-HAy4HbIe METO/bI
[O3HAHHS — HaOJIONeHue, HM3MEpeHde, MOJENUpOBaHHE, SKCICPUMCHT
(peanbHBI 1 MBICTEHHBIH);

CrTe0BaTh IPABUIIAM [T0/Ib30BAHUS XHMHIYECKOH nocy1oit v 1a60paTOPHLIM
oGopyzoBaHHeM, a Takke [paBinaM OOpalieHHs C BEIIECTBAMM B
COOTBETCTBMM C MHCTPYKUMSAMW IO  BbINIOJHEHHIO naboparopHbIX
CUMHUECKIX OIMBITOB MO [OJYHEHHIO ¥ CODMPaHHIO ra3000pasHbIX BELIECTB
(BOZIOPOZA M KHCJIOPOJA), NPUrOTOBIEHHIO PAaCTBOPOB C orpeenEHHoH
MACCOBOI MOJIel PACTBOPEHHOTO BELIECTBa, TIAHMPOBATE H MPOBOIHTE
XMMHUECKHE JKCIIEPUMEHTHl M0 Paclo3HaBaHUIO pacTBOPOB [rejlouen M
KHCNIOT C [OMOLIBE MHANKATOPOB (nakmyc, GeHon(ranett, METHIOPAHK

i JApYTHE).

K koHuy ofyueHus B 9 kiacce npeJMeTHEIE pesy1bTaThbl Ha 0a3z0BOM ypOBHE
HOMKHEL OTpaXats ¢QOpMHPOBAHHOCTD Y OOy UAOIIHXCA YMEHMH:

pacKpbIBATH CMbICT OCHOBHBIX XHMHYECKHX MOHATUI: XUMHUYECKHM
J7eMEeHT, ATOM, MONeKylia, WOH, KAaTHOH, AaHHOH, IIPOCTO® BEIeCcTBO,
CTIOJKHOE BELIeCTBO, BANEHTHOCTb, SJEKTPOOTPULATENBHOCTE, CTEMNEHb
OKHCJIEHNs, XUMHYEcKas peaxius, XUMHUiecKas CBA3b, TEII0BOW 3(QQEeKT
peakuud, MOIb,  MOJSIPHBIH 00b8M,  pacTBOp,  OJCKTPOJHTEL,
HEDJIEKTPOUTLL, 3JEKTPOIUTHIECKas MMCCOLMAlHs, peaKiiy MOHHOTO
obMeHa, KaTaiu3aTop, XWMHYECKOe pPaBHOBECHE, oOpatumbie W



HeoOpaTUMble peakUHH, OKHUCIHTENbHO-BOCCTAHOBUTENEHBIE pEAKIHH,
OKHCIHTENb, BOCCTAHOBHUTE b, OKHC/ICHHE U BOCCTAHORIEHHE, AJIOTPOTIH A,
am(OTepHOCTh, XHUMHYeCKast CBSI3b (koBalmeHTHas, HOHHAa,
MeTanauueckas ), KpUcTaIueckas peiérka, KopposHs METAILIOB, CIUIABEL,
CKOPOCTh XMMUYECKOH peaxiyy, MpefeNbHO N0MyCTHMasd KOHLCHTPALM
[TJK BetecTsa;

MIIIOCTPUPOBATE  B3aMMOCBS3b  OCHOBHBIX ~ XMMMYECKHX MOHITHI U
NPUMEHATE ITH [IOHATHS TTPH OMMCAHKH BELLECTB 1 UX MpeBpalleHui;
HCIOMb30BATh  XMMHHYECKYHO CHMBOJIMUKY JUlsl COCTABJICHUS dopmyn
BEIECTB M YPABHEHMH XMMHICKHX PeaKLni;

OMpeaeNaTh BAIEHTHOCTD U CTENEHb OKHCICHH XUMHIECKHX dIIEMCHTOB B
COEJIMHEHMSIX PAa3MYHOro CcocTapa, [MMPHHAUIEKHOCTH BEUIECTB K
onpefenéHHOMY Kiaccy COEIMHEHHH Mo GopmynaM, BHI XUMHYECKOH
cBA3U (KOBaNeHTHAs, MOHHAS, METalMyeckas) B HEOpraHM1ecKHX
COEMHEHHSX, 3apa[ HOHA 10 XMMHYECKO! (popMyJie, XxapakTep Cpelbl B
BOAHBIX PACTBOPAX HEOPraHMHYECKMX COEIMHEHHH, THII KPUCTAIINYECKOH
peéTky KOHKPETHOro BEIIECTBA;

packpbiBaTb cmbicn [leproanieckoro 3akoHa J. Y. Menpeneesa u
JIEMOHCTPHPOBATh €ro [OHWMAHHE: OMHCBIBATE M  XapaKTEpH30BaTh
tabuunyo (opmy [lepHoAnueckodl CHCTeMbl XMMHYECKHX OIEMCHTOB.
pasnuuarh TMOHATHS «rNaBHas IOArpyna (A-rpynmna)»y H «nobo4Has
noarpynna (b-rpymma)y, Manele H Gosplike TEPHOAbI, COOTHOCHTD
0603HAYEH S, KOTOPhIE HMEIOTCA B IePHOAMYECKOH Tabaule, ¢ YUCIIOBBIMU
XapaKTepUCTHKAMH CTPOEHHs! aTOMOB XMMUYCCKUX JIIEMEHTOB (cocTaB U
sapan  sapa, obliee HMCIO SNEKTPOHOB M pacrnpefeneHue  Hx 1o
3JIEKTPOHHBEIM CJ0SM), 00BACHATH 00LIHE 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOHCTB 3/IEMEHTOB H UX COeIWHEHHWH B Ipefenax MaJblX IepHONOE H
FIABHBIX TOATPYIIN ¢ Y4ETOM CTPOSHMS HX aTOMOB;

knaccH()MIMPOBATh XMMHUYECKHE 3JISMEHThI, HEOPraHW4eckne BeLEeCTBa,
XMMUYECKHE peaKiud (N0 4HCly M COCTABY YUACTBYIOWMX B pCaKini
BellecTs, Mo TernjgoBoMy 3((Qekty, Mo H3MEHEHHIO cTeneHeld OKHCICHHUS
XMMHYECKHX 3TIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATE) obne W CcrHelupUUIecKne XHMHUYECKHE
CBOICTBA MpOCTBIX W CIOKHBIX BELIECTB, TMOATBEPKAas ONUCAHHE
npuMepaMy  MOJIEKYJISAPHBIX H HOHHBIX ypaBHEeHHH COOTBETCTBYIOILMX
XHUMHYECKHUX PeaKilHi;

COCTABNATG YPABHEHHs AIEKTPOJIUTHYECKOH —JUCCOLMALMH - KHCIOT,
Lenodeil 1 colell, MoJiHbIe ¥ COKPAIlEHHBIE yPaBHEHNA peaxiyi HOHHOTO



ofMeHa, ypaBHEHHs peakuuid, MOATBEPKAAIOWIMX  CYIIECTBOBAHHME
reHeTHUECKON CBA3M MEXK/y BellecTBaMU Pa3IMYHBIX KIIACCOB,
pACKPbLIBATH CYIIHOCTb  OKHCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX peakLmii
[OCPeICTBOM COCTABAEHHUS IEKTPOHHOr0o banaHca 3THX peaxiLmi;
[IPOrHO31MpOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHA,
BO3MOYKHOCTH TIPOTEKAHMSl XUMHYECKMX IPEBPAIleHHd B Pa3HUHBIX
YCJIOBHSIX;

BBIYMCIIATE OTHOCHTENEHYIO MONEKYIAPHYIO U MOJISIPHYHO MacChl BEIIECTB,
MAcCOBYIO JO/I0 XMMHYECKOro 3IEeMEHTa I10 opmMysie CoeaHHEeHMUs,
MACCOBYIO JI0J110 BENIECTBA B PACTBOPE, MPOBOANUTE PACUETEI 110 yPaBHEHUIO
XUMHYECKOH peaKIHu;

cobIo[aTh MPABKIA [IOJIB30BAHNS XUMUYECKOH rocyaoi 1 n1abopaTopHEIM
ofopyloBaH¥eM, a TaKke MpaBuna oOpamleHds ¢ BEIIeCTBAMH B
COOTBTCTBMM C HMHCTPYKIMAMH [0 BBEITIOJHEHHIO 71ab0opaTopHbIX
NHMHYECKIX OfBITOB M0 MOJYUEeHHIO 1 COOMPaHHIO ra3000pasHbIX BELISCTB
(aMMHaKa 1 YIIIEKHCIO0T0 rasa);

[IPOBOJUTE PEaKIMHU, IOATBEPKAAI0NINE KauecTBEHHBIH COCTaB pasnu4HbIX
BElleCTB: PACMO3HABATH OINBITHBIM IMYyTEM XJIOPHI-, Opomua-, HOIWI-,
kapBonar-, (ocdar-, cuiMkar-, Cynbdar-, TMAPOKCHI-HOHDLI, KATHOHBI
AMMOHHMS M MOHBI H3YUEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOIHBIX
pacTBOpax HEOPraHUYeCKUX BEIIECTB;

[PUMEHATE OCHOBHBIE OIlepalliy MBICJTUTENIHHON AeATEIBHOCTH — aHalu3 !
CHHTe3, cpaBHeH#e, 060011eHne, CUCTeMaTH3allkI0, BRIABICHHE IIPHIHHHO-
CleficTBEHHBIX CBsI3ed — IUif M3yHeHHUs CBOWMCTB BEILECTB H XHMHHECKHX
peakiuil, €CTECTBEHHO-HAYYHBIE METOIbl TO3HAHMA — nHabnioaeHue,
M3MepeHe, MOJEIHPOBaHHE, IKCIEPUMEHT (peasbHBLI i MBICTEHHBIH).
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I[IPOBEPSIEMbBIE TPEBOBAHHUS K PE3YJILTATAM OCBOEHHSI

OCHOBHOM

OGBPA3OBATEJIGHOH MPOT'PAMMUBI

8 KJIACC

Kon
MpoBepsieNtoro
PE3YIILTATA

1

ITposepsiemble npeaMeTHbIE PE3YALTATLI OCBOSHHSI 0CHOBHOTI
oOpazoBaTe/LHOil IPOrpaMMbl OCHOBHOI0 001ero obpasosaHus

[To Teme: \’(HG]JBDHHT-IHJ'[]:HBIB NHMHYECKHE TTOHATHIN

DACKDBIBAT: CMBION OCHOBHBIX XHMHUECKHX TomsTHi: aTOM,
MOJICKY 14, XHMHYECKHH 3JIEMEHT, MpocToe BCLISCTBO, CIOXKHOC
BCHICCTBO, CMECh (O,EI.E-IOPD,_ELI-IELH u HED,T_LHOPO,HHEISI), BaJICHTHOCTD,
OTHOCHTE/IEHad aToMHas W MONSKYIApHas Maccd, KOMHYeCcTBO
BEIICCTBA, MOIOb, MOJIApHA] MacCCd, MacCOoBad O0Js XHMHYECKOro |
3JIEMEHTa B COCOMHCHHIH, MOJ’[FIpH[:Iﬁ Uﬁ'béM., XUMHHECKas PCarIsd,
IKJlaccH {1]14 ICELLLETSL pe aKLIHIL; pearKiii COSIMMHEeHH S, PeaxKIni
pasmoKEHW, peaKunH 3aMelleHmns, peakiin DSMEHE}., 3K30- H
SHAOTEPMHYECKHE PCAKIIHH, TENnIoBOH B[E){IJEI(T PEaKLHM., PacTeop.

MaccoBast 00Jis BellecTsa (HpDLlEI—IT]-IEIFI KDHU.CHT[JHI,U'ISI) B pacTsope

HILTHOCTPHPORATEL B3AHMOCBAZE OCHOBHBIX XHMHUECKHX MTOHATHH 1

NPHMEHATL STH [TOHATHA MPH OITIICAHII BEIUECTE H HX TIPEB panieHmn ii

MCIONB30BaTE XI-[;\*II-IT-IEC.I{}’IO CHMBOJIHKY [JIsl COCTABMEHHS (POPMYIT
BELLECTB W YPABHEHHIT XHMHYECKHX peakiui

PACKPBIBATL CMBLICT 38KOHOB COXPAHEHHSI MAcChl  BELIECTB,
MOCTOSHCTBA COCTABA, ATOMHO-MOJIEKY/IAPHOTO YYEHHs, 38KOHA |

Agoranpo

OIPEENiTh .BLUIEH'I‘J-IDCTI:;“ EtTOI_\:IDB. STEMEHTOR B :f;.!-il-l-ﬂ.pl-iblx
COEJIHHEHUSIX

KIACCH(PUIHPOBATE XHUMHUYECKHME peakuuy (o HHely W cOCTaBy
y4ACTBYIOMIMX B PEAKLHH BEIIECTB, Mo TernnosoMy 3(Qdexty)
BBIYHCIIATE OTHOCHTENLHYIO MOJEKYTAPHYK) H MOJSPHYH MacChl

BeLuecTR
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BLIMHCIIATE M"ICCOB}'IO A0 XHMHYCSCKOro 3JIeMeHTa 10 d]OpMyJ'IE

COE,.E[HH&II}IH

BEIMHCIIATEL MEICLOB}’]D JOTHO BBL[IECTB’l B IJE[CTBOPE‘!

ﬂpIIMGHﬂlb eCTecCT BEHHO]]'I}“{HLIE METOAEI MO3HAHNS — HabaroaeHe,

H3MEPEHHE, MOICIIHPOBAHHE, AKCHEPHMEHT (peaﬂbelﬁ H

MBICITEHHETIH )
[To Teme: <<Bd?l{Ht:ﬂlﬂI—[e I'l]JEﬂCTaBI']TeJ'IH Heopram{qecmx BeLLEeCTBy

PACKpBIBATE CMLICH OCHOBHBIX XHMHUYECKHX TOHSTHH: OKCHA,

KHCIOTAa, OCHOBUHHE, CONb

ONpeLENATb l]pIIHEI,IUIE}I\HOCTI:- BCHICCTB K O'H]JE,[[GJ'IéHHDMy Kimacey

coefuueHuil o Gopmynam

I{J'I\':'ICCH(L)HH[I}JOBHTIJ HEQPranuYeCKHe BEeLIeCTBa

XapakTepu3opark (ONMCEIBaTe) OOIHE XHMHYECKHE CBOHCTBA
BCUICCTB PAZNMYHBIX KIACCOR, MOATBEKAAA OMHCAHKHE [IpUMEpamMy
MOJIEKYJUVIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOUIMX  XHMHYECKHX
peaxLmii

NpOrHO3HMPOBaTL CBOMCTBA BEIUECTB B .:.35113-.11;;;1;10;'[1-1. E)T -I-I?(
Ka4eCTBEHHOr0 COCTABa, BO3MOIKHOCTH MPOTEKaHHS XHMHYECKHX |

HIJEBIJHILICHHH B I'JH3J'I1'11IHI;I'\ YCIOBHIIX

CEI0BATD npaBHnaM MOJL30BaHUs XHMHYECKOH Mmocygod H
nabopaTtopHbIM 0D00PYAOBAHHEM, A TAKMKE MpaBuUiaM obpalleHus c
BEILIECTBAMH B COOTBETCTBHH € WHCTPYKIHSAMH II0 BEINOJHEHHAIO |
n1abOpaTOPHLIX XHMITYECKHX OIBITOB MO TMOJYHeHHIO U cOOHpaHHIO
raz000pasHeIX BelecTs (ROAOPO/JAa H KHCIOPOaa), MPHTOTORIEHHIO
pacTBOpPOB C OMpeacnéHHON MAaccoBOH JOMeH pacTBOPEHHOrO
BELLECTBA. MIAHHPOBATE M NMPOBOIHTE XHMHYECKHE IKCITEPHMEHTE]
M0 pPACMO3HABAHHIO DPACTBOPOB MIENOYEH W KHUCIOT C TOMOIIBIO

['III,Z[IEII\ETODOB (mhmvc. (heHONPTATICHH, METHJIOPAHIK H upyrl{e)

NpoBOAHTE pacuéThl 110 YPABHEHHEO XHMHYECKOH PeaKlHI

[Mo teme: «llepnoamveckuii 3akon © Ilepuoaudeckas cHCTEMa
xumugeckux onementor . M. Menpeneesa. CTpoeHue aroMos.
Xumpyeckas cs3b. OKHCIHTENBHO-BOCCTAHOBUTENBHEIE PEAKLIMHY
PACKPBIBATL CMbICI OCHOBHBIX XMMMYECKHX [OHSTHI: SApO aroma,

ﬂﬂel{TpOHI-Iblﬂ CIIOH aTOME, aTOMHAT Opﬁl‘lTﬂJ’lb, pagHyc aTtoma,



XHMHYECKAS CBA3b, NOSIPHAST H HENOJAPHAas KOBaleHTHAas CBA3L, |
ANEKTPOOTPHLIATENLHOCTE, HOHHAM CBA3b, HOH, KaTHOH, aHHOH,

CTECTICHL OKHCIEen S

2 Kitacc I'I{l] HOHPOBATE XHMHYECKHe 3IeMeHTR]

ot
|

OITHMCEBIBATL N XapaKTepHusoBath Tabnuunyio dhopmy Tlepuognueckoii

CHCTEMEI XHMHYECKHX HJIEMEHTOR: Pa3THYATE [IOHITHS «TIaBHad

[E]
ed

noarpynna (Arpynmoa)y M «nobodHas moarpymma (brpynna)s,
«MAaJbIe» M «O0/bIIHE) MepHOIbI
packpeiBare cmblcn llepuonuueckoro zaxona JI.M. Menneneesa:

JCMOHCTPHPOBATEL [TOHUMaHME MmepHogHYeck oIl 3dBHCHMOCTH

EJJ
=

CBOHCTB NHMHYECKHX JINEMEHTOB orT "X [TOJIOIKEHHS B

[lepronmueckoii cucreme

COOTHOCHTH 0003HAYEHH A, KOTOpPBIE HMErTes B Tabmmue i

«[lepiomieckasn  cucTeMa  XHAMHuecKHX — anementon  JIU.

)
Ln

MeHnaeneesa» ¢ 4HCNOBBIMHE XAPAKTEPHCTUKAMHA CTPOEHHA aTOMOB
NHMHHYECKHX 32JIEMEHTOR (COCT':IB 0 3sapsan  sapa, obinee 4HICIO

AIEKTPOIIOR M paclpefefieHle Ux 1o JNEKTPOHHEIM CJ]OHM)

OMPEACIATEL  CTCIEHB  OKHUCHEHHUS  3JJIEMEeHTOR B 6['1HapH BIX

sd
o

COCIMHHCHMIX

OTIPE/ICNIATL BHI XHMHYECKOil CBA3M (KOBaJEHTHAS H HMOHHAsA) B

(5]
=~

HEOPraHYeCcKuX COe/l HEHMSIX
9 KJIACC

Kon

[TponepsieMbie NpeaAMeTHLIC PE3YALTATBI 0CBOEHHS 0CHOBHOI
NpoBEPSIeMoro

Oﬁl)EISDBﬂTe.“bHUﬁ nporpaMsibsbI OCHOBHOTO obuiero 06pﬂ30ﬂalﬂ-lﬂ
Pe3yibpTITa

1 il l'Io 'FB.-’vIt:-:- ﬂéL';LI'_lEC.TBD H XHMHUYECKAs peaKilusy»
| ;-Ja-cx_pL]EaTL. CMbICH OCH-DBH[:I){ XHUMHUECKHX TIOHATHI: pacTBOD.
EKTPONNTLI, HEIMEKTPONIHUTELL, 3JEKTPOMHTAYECKAS JIUCCOLMALLIS,

peakipan HOHHOTO 00MEHa. KaTaau3aTop, XUMIUECKOe paBHOBECHE,

1.1 oOpaTuMBble H HeobpaTHMble peaKumnH,
OKHCAUTENLHOBOCCTAHORHTENBHEIE peaKum, OKHCIHTEND,
BOCCTAHOBHTEINb, OKHCIEHHE M BOCCTAHOBIEHHE, aTIOTPOTIHA,

aM{i]OTBIJI'IOCTb, XHMHYECKAan  CBA3b (KOBBJ'IEHTHB.H, MOHHAHA,
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MeTa/IHyecKkas), KpucTananieckas pewéTka, CIUaBhL, CKOPOCTB

XHMHYECKON peaKiHi

[NIOCTPHPOBATE B3aMOCBA3D ocnoanm}c_}mmmecmxx MOHATHH W
MPHMEHSATE 3TH NOHATIIS MPH OIHCAHIH BELIECTH ¥ WX [peBpAaLIeH i
COCTaBJIATE YPABHEHHS SMEKTPONHTHIECKOH IUCCOUMALIH KHEIOT,
menodeii u couell, MojiHbie i COKPALUCHHBIE ypaBHEHHs PeaKimil

HOHHOTo O0MEeHT

pacKpbIBaTh CYUIHOCTDE OKHCIUTES [bHO-RBOCCTAHOBUTRIIBHBIN peﬂlcum‘& |

[1OCpeacTBOM COCTABIICHHA 'E)IIE'[{TPGHIIDT‘O Gmaﬁca ITHX pB”II(HHH

[POBOAMTE PacuETh! 10 yPaBHEHHIO xwmuqemcou |}GHKL[HH

[lo Ttemam: «Hemeramnel 0 HX coenuHennsy u «MeTamb H HX

COEJ[MHEHHAY

XapaKTepH30BaTh (ommchiBaTe) — obumme ¥ crienu(UUecKne

XUMIUECKIE CBOHCTBA MPOCTHIX H CIOMHBIX BEIILECTB, [10/ITBEPILIAAs
onucaHne [pAMepaMi  MOJEKYJIAPHEIX 1 MOHHBIX ypABHEHHH

LOCITBGTCTBYIOLU.H\ \llMIl‘IECKI-[\ DE'H\IJ.H'J!

COCTABRNATH YPABHEH M pe ElI{U,IIl'l MOATBE p)rc,uam LIHX Cy LL‘[GCTBO BaHHE

reHeTHYEeCKO il CBAZH MEMNTTY BelIeCTRAMHN pa3NHHbl X KJIaccoB

l'l‘pOTHOfSl-ipOBEiTI: CBOTICTRA BELICCTE B 3ABHCHMOCTH OT HX CTPOCHN,

BO3MOICHOCTH T1|]0TE‘KBHI‘IFI NAMHYUECKHN npeapameﬂwii B PE!SJ'IH‘-II—ILD{ |

YCIIOBHSIX

CrenoBaTh  NpaBHIaMm MoNeEI0ORAHMA XEMAUECKOH rocysion M

naGoparopHbiM 000PYMOBAHHEM, & TaKe TpaBiIaM o0pamenus ¢
BeeCTBAMH B COOTBETCTBHH C UHCTDYKLHAMI [0 BBIMOMHEHHIO
1aGOPATOPHBIX XHMUHECKNX OMEITOB 110 [IOMyHueHnI0 1 CODHPAHHIO

ra3000pa3HbIX BELIECTB (aMmuaKa ¥ yraeKucioro rasa)

NPOBOAHTE  PEAKLITH, [oJITBePIKAAIOLIHE KauecTBEeHHBI COCTAB
pasHUTHBIX BELLECTB: Pacrmo3HABATE OTMLITHBIM TYTEM XIOPHI-,
opomua,  HOAMIL, xapbonar, (ocdar, CHIHKAT, cynb(ar,
FHAPOKCHHOHEI, KATHOHbBI aMMOHHS, HOHEI M3YYEHHBIX METa/LIOB.

H]JITC)-'TCTB}’IO (1€ B BOJHBIX pacTBOpax HEOPraH HUecKHnx BelecTB

Mo Teme: « XHUMHA U OKPY KaIOLIAS Cpeiay

packphHIBaTh CMBICT  OCHOBHEIX xumuueckax  monsTui:  THIK

BCIECTRA, KOPPO3HE MeTanioB
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NPUMEHATL OCHOBHLIE ONEpaliy MBICTHTENLHOH NesATeNbHOCTH —
auanu3 M cuHTes, cpapuenue, oOoQuleHue, CHCTEMATH3IAMHIO,
BLIABIEHNE TMPHUHHHO-CNEICTBEHHEIX cRIzell — I H3YUCHMA
CBONCTB BEILECTB H XHMHYECKHX peaKiuii; eCTECTBEHHOHAYUHLIE
METO/bl MO3HAHHA — HAGMOJICHHE, H3MEPEHHE, MOISTMPOBAHHE, |

SKCTIEPHMEHT (peanbHBIH 1 MBICIEHHBIH)



[IPOBEPSIEMbIE DJIEMEHTbI COJAEPKAHMSI

8 KJIACC

Kon l'lpuﬂepﬂemmi;l YIeMenT COMEIRAHIISE

1 [TepBOHAYATLHEIE XHMUYECKHS MOHATHA
Tpeaver XumuH. Posb XHMUH B 2KA3HHA yenoBeka., XUMHs B CHCTeME HayK.

1.1 Tena u pewecTBa. DuzuecKHe CBOIiCTBA BellecTB. ArperarHoe COCTOAHHE |
BELILECTB

TToHsTHE O METOAAX [MO3HAHUS B XHMHIL. Uuersie BemecTsa i cmecH. CriocoOsr! |
passienenns cMece

ATOMEL H T\-[-OI[E‘IC}HT];L | ){[-Ii-nmecm-[-e C-):TIE.‘MEI-I'-[‘{:I. _-C-l-l_r\-IB(;HEi ._xl;u\rn-mecmm |

DJ‘[BME:HTOB l'[poc*rme W CJIQIKHBIE Bemecraa ATOMHO- monm(ynapﬁoe }"IEHIIQ

Xumuqccxdﬂ {bopmyna Ba/lenTHOCTb ATOMOB XHMHUECKHX TEMEHTOB. 3axon
qocTosHeTBa  cocrasa  Beuiects.  OTHOCHTENLHAS aroMHas ~ mMacca.
OTHOCHTENBHAS MONEKymsipHas  macca. MaccoBas 1074 XHMHYECKOTO

'3HLNILHT8. B CDC,H.]}H'BHII[{

I\Dllll‘-lt.CTBO chemm M{)J'Ib MOJ‘lﬂpll'l}I MACCA. BB&I{MOGBHBB KOIIHHECTBG

(o=
Lh

Macchl M UACHa CTPYKTYPHBIX €AWHHIL BEMIECTBA. Pacuérsl 1o QOpMYJIaM

NHMHYECKHX COE,D,III!GH[[H

(Dpzuueckne 1 XUMHUECKHE JBJICHHA. Xmmqecmﬂ peBKLL]Iﬂ | e8 MpH3HAKIL.
6 awon COXpaHeHus: ~ Maccol BELIECTB. XpMuueckue — ypaBHEHHS.
1.

Knaccuurauus — XHMHISCKHX peaxiii (coejiMHeHHsA, — PasNOKEHN,

aametienns, ooMeHa)

e

NumMUeckuil 9IKCISPUMEHT: SHHI{OM-CTBO ¢ xuMmuueckoil moCyHoH, ¢
mpagnaamMu padoTe! B naGopaTopi ¥ pHEMaMH oGpaieHus ¢ 1adopaToOPHLIM
oGopymOBaHMEM, H3YHEHHE H ompcanne (HH3MUECKHX CBOHCTB ofpa3uos |
HEOPraHHYeCKHX BCLICCTB. naGmonenue (uanueckux (MIaBICHHE BOCKA,
TasEue bIA, PacTHpaHte caxapa B CTYIIKE, KUTIEHITE ¥ KOHIEHCAINS BOMBI) H
xuMuueckux  (ropenne  CBEHH. npoxajiiBanue MEenHOoil  [POBOJIOKI,
paaumoaelicTeue mena ¢ icoToil) spnennit, naGmoneHne 1 oTIHCcCaHne
[PU3HAKOB ~MPOTEKAHIA XHMHYCCKHX  peakumii  (pasmojkeHHe  caxapa.
paanmoseiicTBHe cepHoil  KHCIOTBL C xmopujom OGapus, pazJiovKEHNE

rHPOKCHAA menu(1l) mpH HarperaHHH, B3auMOACHCTBIE Kene3a ¢ pacTBOPOM
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conm memi(11), m3yuerne cnocodboB pasieneH s cmecei (€ TOMOIIEIO MAarHuTd,
(punpTpOBaHME, BbINAPHBAHUE, JIHCTHILISIIA, xpomarorpadus), NpoBeAeHHE
OUMCTKY TIOBAPEHHOH  COJIH, qaGionenMe W OMHMCAaHHE Ppe3yibTaToB
rpoBefieHns ONbITa, HILTIOCTPHPYIOLLET0 3aKOH COXPAHEHHA MACCHI, CO3LAHNE

Mc),m.ﬂen Monexyn (mapocwp}mleam\{)

BJ?I\HBHI_I_IHB l'Ipi.,ﬂCT'IBHTLHII I-IEODF&HHHBCKH\ BCU_I,LCTB

Bozn}*x — cmech razos. CocraB BO3IMyXa. KHCJ‘IO[JOD. — BIeMENT H npouoe
selecTBo. Haxomxaenne Kuenopoaa B mpHpoae, (puznyecKue U XHMHUIECKHE
cBoiicTpa (peaxnuu ropenus). OKCHTIBL [TpuMeHEeHHE KHCIOPOJA. Cnocobn!
MoMy4YeHHs KUCNopona B nabopaTopuil H MPOMBIIIEHHOCTH. Kpyrosopot

1\ncnopona B npwpoﬂe O30H - aﬂﬂorponms{ Monﬂcbs«r;cauus I(HC.HO[}OJJ,EI

Tentm{ acbcbelﬂ" HMHIECKOH peaKiuy, TepMOXMMITYCCKIEe ypaEHeHM
3K30- B SHA0TEpMHYEcKHe peakiui. TONIMBo: yroib i MeTaHd. 3arps3HeHne

BOZLYXA, ycnnenne [TAPHMKOBOTO ‘JU(lJE[( Ta, pazpvmeﬁue O3DHOBOI‘0 cnost

Boaopon — IEMEHT ¥ TPOCTOE BEHIECTBO. I—Iam}lme}me Bonopona B [PHPOJIE,
(uznveckue 1 XHMHUECKNHE cBoOjicTBA, MPHUMEHEHHE, CToco0bl MMy CHIA.

[KHe/10TEl @ Coni

Momlpﬂbm oﬁ'b.em ra3os. Pacqm Bl 110 xumnqecmm ypaBHez-mﬂM

(duspueckue CcBoMcTBA  BOMbBL Boja Kak pacTBOpUTENb. PacTBOPEL.

HachleHEpIe 1 HEHACHIICHEDIE PACTBOPDI. PacTBOPHMOCTD BELLECTB B BOAC.

-t |
Maccopas JONS BeeCTBa B pacTBOPC. XumMuueckne CBOHCTBA BOJbL

Ocnopanmsi. Po/b PacTBOpoB B MPHPOZE U B HKH3HH yenopeka, KpyrosBopot
BOALT B TPHPOAC. 3arpa3HeHHE TMPHPOHBIX pon. Oxpana © OHHACTKA
MPUPOLHBIX BOA

Krnacendukains HeopraHnyecknx coequuennit, OKCHIBL Knaccudurauns
oKCHIOB: comeoGpasyioume (OCHOBHEIC. KHACTOTHBbIe, am(oTepHBIE) H
HeconeoOpasyioue. HomenkaTypa OKCHIOE. PUaNIECKHE H XHMIYECKHE

CBOIICTBA OI'..CHILOB nDJ'IyT-](ElIHE OhCH,ﬂDB

001-1013a1-1 pst,  KomaccH(pHKALHSA OCHDBaHHI—I ménoun M HEPACTBOPHUMEIC
ocHopanis, Homerkarypa ocHosanii, Gu3HHIeCKHE H XHMHUECKHE CBOMCTRA

ocHoBaHuil. nDﬂV‘-lﬁHHL DCHOBa!lHH

1\1-:c.no"rm. [xﬂaCCH(l]I'IhdLlI-I}L KHCIOT. Homem\ﬂmypa KHCJIOT. (DHSH‘{E.‘CKLIL i
CHMHIUECKHe CBOHCTBA KUCTOT. Psiz aKTHBHOCTH METAILIOB H.H. Bexeropa.

[MonydyeHue KHCIOT
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Coma Homemcnm'ypd coneil, Ou3nyecKHe U XUMHAUCCKHC cBoiicTBA COJIEH.

[Tomyuenue coJen

[eneTHUECKas CBA3b MEKIY KIACCaMH

HEOPTaHN HqeCKHX COCHHHGHHH

X MM UUeCKHi 31{01’[@1}HMCI-1T‘. KAYECTBEHHOC orpeacicH He coOepiKaHu:d

KHciopoia B BO3IYXE, [IOJTYYEHHE, 130'5‘l'llf)El,I-ll*IB1 paCHOEHaBﬂHHE! H H3YyUCHHE

cBoiicTs KHCNopoa, Habnonenne pAANMOEHCTRIA BEIIECTR ¢ KUCIOPOA0M "

yCIIOBUA BO3HHKHOBEHHA H MPEKPALIEHHA ropeHus (110capa), 03HAKOMEHHE C

ofpasuaMi OKCHAOB M OMHCAHHE ux CcBoOifcTB, momydenue, cobupanue,

pacno3HaBaHie 0 H3yHEHHE cBOMCTB
BOAOpOAA c OKCHIOM Meau

RME0MATEePHAIIOB), pabnroaenne odp

poiopona (ropexue), B3aUMOIEHCTBHE
(1D) (BO3MOIKHO MCIIOJIL30BAHNE

A3I0B BELIECTB KOMHUEeCTBOM 1 MO,

ncenenopanne  ocobeHHOCTeH — PACTBOPEHMNA BEleCTB C©  PasnMuHOM |

pACTBOPHMOCTEIO, TIPHTOTOBICHHE pacTeBOpoB © onpenenéHHoM MaCCOBOH

norneil pacTBOPEHHOIO pelIeCTBA. B3aMMOAecTBME BOIBI ¢ MeTanjiami

(naTpuemM H KanbliHeM) (BO3MOWKHO

DIpene/IeHue pﬁCTBOPOB KHUCIOT H

HCTONB30BaHHE BHACOMATEPHATOB),

mesodei ¢ TIOMOLIBIO HHIMKATOPOB.

HceienoBaHne OﬁpEBLIO'E Herl"Ekl-l'H‘-{ﬁCI{HX BEUIECTB pé'lBJTHqHBD{ Knaccos,

HaADAIOeHIe  HM3MEHENN S OKpPacKH MHINKATOPOB B pacTBop ax KHCJIOT H

[enodeil. B3ydeHHe B3auMOASHCTBHA

oxcmna mena(ll) ¢ pacCTBOPOM cepHOi

KHCIOTEl, KHCIOT C METaNnamMH, peakuuil He#Tpanu3aunH, MOayUEHIE

jle]')ﬂCTBDpH‘\iH‘{ OCHOBAHUH, BLITECHEHHE OIHOrO MeTanna  IpyriM H3

pacTBopa coJii, pelleHHe JI\CHEDHMLHTBI[]:HIJ]‘{ 3amad 1o TeMe «BankuHefme

KJ1accwl HGDPFE’IHI-‘I‘IBCI{H,‘{ COE!}_‘[,!‘IHGHH[L:I})

[Tepronn9ecKHii 3aK0H H [TepnoauyuecKas CHCTEMA XMMHYECKHX 3TIEMEHTOB

J1.1. Meuneneesa. Crpoetine aTOMOE.

ROCCTAHOBUTENBHABIE PCAK 11HH

XuMHYECcKasn CBIA3b. OruCIUTENBHO-

T[L.pume TI{)H];!TI\H rcnaccmbmcamm \wmuqem{m DJ‘LEM&HTOB. Tousarue ©

rpyrmnasx CXOOHBIX 2MEMEHTOBR (LI.I.EJ'H}‘IHL]E H U_I,EHOHHOSEMEH]:HBIB METLbL,

rafOreHbl, MHEPTHBIE rasbl). DNeMeH

OKCHIBI 1 TL’lIlpOKCH,[[bI

TBI, KOTOpBIE 0DpasyioT amdoTepHble

Tlepnouueckii 3aKoH. Tlepuojuiueckas cneremMa NMMHUECKHX JMEMEHTOB

JL. Menaeneesa. Koporkonepuonas H rEHonepronHas  GopMbl

[lepuonnueckoil CHCTEMD cumiecknx  smementos LU Menpgeneesa.

Tlepuozast U rpynnesL. DuanueckKil CMBICT TIOPsIKOBOTO HOMEPA, HOMEPOB |

neproga i TPyImb! HNEMEHTa
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9 KJIACC

Kon
1

Crpoenne atomos. Cocras aTOMHBIX SACP. Maotonsl. Dnextpousl. CTpoeHHe
SNEKTPOHHBIX O0O0JOYeK AaTOMOB TEPBBIX 20 XMMHYECKHX 3JIEMEHTOB
[lepHOMYECKOH CHCTEMBL I1.J1. Menneneepa. XapaKTepHcTHKa XHMHUYECKOro

3/IeMEHTA TI0 €ro MOJOKEHITIO B [TepuoanyecKoi CHCTEME .M. Menzeneesa
3aKOHOMEPHOCTH H3MEHEHHs pajiyca daTomMoB XMMHYECKHUX 3MEMEHTOB,
MeTAUTHUECKAX | HEMETALTHYECKUX CBOHCTB MO IPyHHaM 1 TIEPHOMAM.
3nauenne |leproanyeckoro 3aKoHa H TleproruecKkoil cHCTEMBI XUMUCCKIX
HeMEHTOB [U18 PasBUTHS HayKH H MPaKTHKH. J1.A. Menjenees — yuEHBIH H
FpesiIAHH

Xpmuueckas cpsi3b.  KosanenTHasn (I'I.C.)J'Iﬂpl-[a.ﬁ .1’: -!-[BIIOJ'IFlpI;i-aj[) CBHSL,.

3]!61(Tp00TpHLlﬂT€.ﬂbllDC 'L XHMHUUECKHX JIEMEHTOE. HOH[—IEF[ CBfA3b

CreneHs QKUCIEHTI. OKIICHHTCHI:HOBOCCT"HIOBHTEJ’IBJIBIE! pEEIKLLHI'I H])DL[L-CC bl

OKHC/IeHHa ¥ BOCCTAHOBIEHHA. QKrUeAUTENN H BOCCTAaHOBHTCIIH

Xumuaeckui BI{CHE[JI-EMEHTZ u3yuenne 0OpasOB BEIIECTB METAMIIOB I
HeMeTanioB, B3anMOAeiicTBHE MAAPOKCHA UHHKA C pacTBOpaMH KHCIOT H
(esouei, MPOBEASHIE OIBITOB, HILTIOCTPUPYIOHX [IpUMEpPB! OKHCITHTENBHO-

BOCCTAHOBHTENBHEIX peakiuii (ropeHue, peaKiiii pasnoikeni, COeIHEHHS )

[popepsieMblil 3J1eMEHT COAECPAANIL

Bt,met.mo U Mrmntieucas peahmm Hos'ropeﬂue

1—161}1-[();[1-1‘-[60}{1-11{ 3aKOH. HCPHOHIHECI{H.H cHCTEMA MIMMHCCKHX anemeﬂTOB
J1.W. Menpneneesa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH cBOHCTB
CHMIYECKHX OIEMEHTOB MEPBBIX TPEX MEPHOJOB, KA, KalbLHs M HX
coenyHedii B COOTBETCTBHH C nonoykeHneM 3JIEMEHTOR B TMeproanyecKon

CHCTEME 1 CTPOEHHEM WX aTOMOB

CTpoeHHE BEINeCTBA: BHILI CHMHUecKoll CBf3M. THIBl KPHCTAITMYCCKHX
peléToK. 3aBHCHMOCTH CBOJCTB BEllleCTBA OT THIIA KPHCTAIHYECKOH
peli€TkH ¥ BIJA civudeckodi ceasn. Knaccu(ukauns W HOMEHKIATYpa
HCOPraHMYECKHN BELICCTB (MeKIyHApOIHAs H TpUBHATBHAN), XHMHUECKHE
cpoiicTBA BEIIECTB, OTHOCALIMXCH K PA3IHIHBIM KiaccaM HEOPTaHnYeCKHX

COEﬂHHEI-IMﬁ, regerudeckas CBA3b l-IEOpFal-II'ILICCI(HX BEUIECTB
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Knacenduraims XUMHIECKHXR peaxuuit Mo pasiuiHbIM ripu3HaKaM (10 Yuciy
M COCTABY YHaCTBYIOLIMX B PEaKiHil peliecTB, [0 TeruiosoMy dpdexty. Mo
3MeHEHHIo cTerneHell OKueTeH s XUMIICCKIX 5NIEMEHTOR, 110 0OpaTHMOCTH,
no  yJacTHIO karammsatopa). OJK30- M OHIOTEPMHHECKHUS peaxinm,

TEPMOXUMHUECKHE YPABHEHHA. MMoHsTHE 0 CKOPOCTI XUMHUECKOH PeaKuy

TMoxsaTie 06 06PaTHMBIX M HEOOPATHMBIX XHMHYeCKnX peakupiax. [loHATHe o
FOMOFEHHEIX F  TETePOTeHHBIX — PEaKLHAX. [TonaTHe © XHMUUECKOM
pasHoBecHi. PAKTOpbI, BIILTIONIME HA CKOPOCTh XHMHUYECKOH PeaKuiu K

[ONOKEHIE XHMHYCCKOro paBHOBECIHA

OI{I-ICHHTt!.I'Ibl-lO—BOCCT&lHOBI-lTEJ’IIal-lbIE? peakiiiii, 3ﬂEKTpDH!'II:Iﬁ fanaHc

O‘J(IIC.Til'lTeJ'lIJHO-BDCCTEII[DBI'ITG."'IIJHOF! peaKLit. Cocrapnetue )"]ZJEIBI-IEHI'II:'T
D1{I-ICJ'L[-ITEJ'[I:HO-BOCCTEH‘IDEHTE}.’IIJI-ILTK pE&I(U,]’Ii:{ ¢ HMCHONL3I0OBAHMEM METOOg

JIeKTPOHHOTO Dananca

Teopus MEKTPOSHTAUECKOI THCCOLTAIHH. DNeKTPOIUTEl ¥ HENIEKTPOIHTEL.
KaTHoHbl, AHHOHEI, MeXaHn3M AHCCOmHALITH BELECTB C Pa3IUYHBIMU BHAAMHE
sumuueckoil cesisu. Ctenetb AHCCOHATIHL CumnbHble 1 cl1abbie AMeKTPONITEL.
Peakiuii HOHHOTO 06MeHa, YCIOBHS IPOTeKaHIs peaxiuuit MOHHOrO 0OMEHE,

HONEEIE M COKpAMEHHEIE HOHHBIE YPaBHEHHA peakumii. CpoifcTsa KHCIOT,

ocHOBaHMA W coneil B CBETE [1peAcTaBICHIH 06 9MEeKTPONHTHIECKOH |

mcconanuy. KadecTBeHHbIC peaKini Ha HOHBL. TToHsiTHE O TUAPOIIH3E CONEH

NuMUUeCKHid AKCIepHMEHT: 03HAKOMIIEHHE ¢ MOJENSMH KPHCTATHYECKHX
pPeLEToK HEeOPraHnHieciKny BE[IECTB — METANNOB K HEMETAiJloB (rpauta H
AnMasa), CNOIKHBIX BElIeCTB (XnopHza HATPHA); HCCICNOBAHIC 3ABHCUMOCTH
CKOPOCTH NHMMHUECKOH peakimi OT po3aelicTBHS  pasIMYHBIX (paKTOpPOB;

uccheloranne ANCKTROTI PDBO,[[HOCTI-] pElCTBO].']OB BELIECTRB, rnpouecca

AMCCOUMAHE  KUCIIOT, menovelt w comeit  (BO3MOIKHO MCIIONB30BAHNE

RUJICOMATEpPUANIOB); TIPOBEACHAES OMBITOB, HJIOCTPHPYIOLHAX NPH3HAKH
MpOTEKaAHHA peaxunif HOHHOTO obmena (obpasosanne ocalKa, pLIZIeTIeHHE ra3a.
ofpazopaiHe BOJb); OTBITOB. HIMIOCTPHPYIOMIAX IIPAMEPDI OKHCITHTE/IBHO-
B0CCTAHOBHTENLHLIX peakuiil (FOpeHHe. peaKun PasnoKeHns, coeJIMHeHN )
pacrozHaBaine HEOpraHUYECKHX BEUIECTB € [IOMOUIBIO KAYMSCTBECHHBIX

DEEI.E{[.IHFI HA MOHEL, PELICHUL BKCHCPHMEHTEL]'II:HMX 3amad

HemeTalsbl M 11X COeIMHEH 8|

OGuast XapakrepueThKa rajoreHos. OcobeHHOCTH CTpOeHHs dTOMOB,

XapaKTepHble CTENEHH OKHCIICHILA. Crpoenue # (QU3HYECKUE cBolicTRa
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[POCTBIX BEIIECTB — TANOreHOB. Y uMuUecKkue croicTBa HA MpUMEpe XJopa
(B3auMojieiicTBHE C MeTalnamm, LeMeTaUIAMH, Lienodamu). XIopoBoaopoi.

Consas  KUCIOTa, YHMIUecKne CBOMCTBA, noJiy4eHue, TIPUMEHEHHE.

JleiicTeie xjaopa M XJIOPOBOJIOPO/i@ HA OprafnHsM yemomexa. BakHeline

\ﬂOle,[lb] A HX Iid'{D?l{]lEHllt‘. B ripﬁpo,ue

O0wast \apmepucmma HNIEMEHTOB VlA-rpyrmm Ocoﬁelmocm ﬂpceﬂﬁﬁ

4TOMOB, XapAKTEpPHEIE CTENEeHH OKNCICHITL. Crpoenue u GusnIecKue CBOMCTBA |

[IPOCTHIX BEIIECTB — KHCIOPOXd 1 cepbl. AJIOTPONHEIE MozHHKALHY
KHCNIOPOA W cepbl. XHMHYECKIE cBoficTa cepbl. CepoBOIOPON, CTPOCHHE,
(u3nIecKHe H XUMHUCCKHE cpoficrea. OKCHBI CEPhl Kak MPefCTaBHTENH
crenoTHEIX okcrnos. CepHas KHCIOTa, (hu3mHECKHe H XHMHIECKHE cBoiicTBa
(06GIHe KaK MpeACTaBHTENs Kilacca KICIIOT M CreHpHIECKHE). KuUMHUYECKHE
peaku i, Jiexale B OCHOBE TPOMBILIIEHHOTO crrocoBa MoNnyUeHHs cepHoi
cucnorsl, Tpuvenenne. Conn cepHOM KHCIOTHI, KaUeCTBEHHAM peaxius Ha
cynbar-son. Haxouneaue cepbl 1 & coeNMHenuil B mpupoe. XuMI1ecKoe
3arpsa3HeHne OKpYIKAIOLIEH Cpellbl COEAHHEHIIMH cepbl (KHCIOTHBIE A0,

3'11"1}513H611]1€ BOSIW‘{EI £ ao,uoexms) criocn0bl ero npegompamemm

O0was \ﬁp"ll('l"eplll:"l"lll{d snemeHToB VA- rpynnm QOcobennocTl CTpoe}msI
ATOMOB, XApAKTePHble CTeMeHH OKHCHEHH. A30T, pacrpocTpaHente B

nprUpojie, PUIMIECKUE I XHMH yeckie ceoficTsa. KpyrosopoT a3oTa B IPHPOIS.

AuMHaK, ero (uandeckue M XHMHHUECKHE cpoiicTBa, MONY4eHHE W |

rIpH[\-lEHEI‘IHG. Con aMMOHHA, HX (1)1—13]*1'—[601{1‘16 M XHMHYECKHE CBOHCTBA,

npiveHeHne, KauecTseHHa peaKuus Ha HOHbI aMMOHHS. AsoTHas KACNOTa, €€ |

HoJTyueHN e, (MI3HYECKHE I XHMITIECKHE cBolioTBa (06IIHe KaK MPENCTaBHTENs
cnacca KACHOT M Creru(uueckHe). Wcmonp30BaHiEe HUTPATOB H coneft
AMMOHHS B KavecTBE MHHEPATBHDBIX yaobpennit. XHMUYECKOE 3arpsi3HEHNE
OkpyKAIOWEH CPe/bl COCTNHERIAMI a30Ta (KHCMOTHBIE MO, 3aTPISHEHHE

pO3MY XA, MOUBbLI 1 BOJOEMOB)

doc(op. anaoTpoIHEIE mom(purammn (Goedopa, (puzuueckue 1 XMMHHYCCKHE
cpoiicrsa. Okcun  Qocdopa(V) 1 docdopuas KHCIOTA, pusnueckne M
<uMITyecKie csoifcTBa, nomyueHne. Menonpzosanue (ocaToB B KAUECTBE
MHHEPATEHBIX yaoOpeHil

OGuast XapakTepHcTuKa 3NEMEHTOB IVA_-rpyrmm. Ocoﬁél{l-loc:'r_m CTPOEHUS
ATOMOB, XapakTepHpie CTENECHH OKHCICHH. Vrnepon, aIOTPOIHEIE

MoH(pHKALIIH, PACMPOCTPAHENHE B mpupomne, (pu3nuecKue H XUMHYECKHE
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cpoiicTBa. Ancop6uus. Kpyrosopot yrieposia B IpHup ne. Oxcuasl yriepoaa,

ux (pH3AHECKHE H XHMHHYECKHE CBOTICTBA. JEHCTBHE HAa JKHBBIE OPTaHH3MEL |

nostyveHHe i npHMeHeHune. IKONOTNUECKHE TPOBTIEME], CBSI3AHHBIE C OKCUIOM
yrnepopa(1V); runoresa rnoBANBHOrO NOTENJISHHS KIMMaTa, [apHHKOBbIH

spext. YrompHas KucnoTa H et comu, uX (H3MYeCKHEe U XAMMHYCCKHE

cpoOilCTBa, HOMYyUYCHHE i TPHMCHEHHE. KauecTnenHas peaKius Ha kapboHat- |

oHsL. Memonszopanue KapboHaToB B GLITY, MEIHLHHE, MPOMBIIIIEHHOCTH H

celjbCKOM X035HCTBE

[epBoHAUANbHbIE NOHATHS 00 OpraHmieCKix ﬁemecmﬁ;{ Kax o coém-: HEHHIX
yraepoaa (MeTam, 3TaH, STHIEH, aleTUIeH, STAHOM, TIHLEPHH, YKCYCHAA
gienora). MIx coctaB M XHMHYECKOS CTPOCHHE. Tloustne 0 OHONOTHYECKH
BAUKHDLIX BEIIECTBAX: JKupax, Oemkax, yrmepomax — # HX ponu B KH3HH
qenopexa. MaTepHanbHOE EIMHCTBO Oprammieck#x H HeopPraHuuecKnx

coenMHEHHUH

Kpemunif, ero (pu3Hyeckue H YAMHMYIEeCKHE CBOHCTBA, MOIYTICHHE H
npumenenne. CoeIMHCHNA KPEMHITA B npupoze. O6ume MPenCTaBIeHHA 00
oxcune kpemuusn(IV) u KpeMHHEBOH KHCIOTE. CUNHKATEL, HX UCMONB30BAHNE
g OBITY, MeQHLMHE, MPOMBIIIICHHOCTH. BaxcHeiiiine CTPOHTEILHBIE
MATepHANbl: KepamHKa, CTeKNo, LEMEHT, Geron, xenezoberou. [TpoGiemsl
Fe10MacHOr0 WCTIOB30BAHMS CTPOUTEIBHEIX MaTepHaioB B MOBCEAHEBHOM

JKM3HH

X;-u;-n‘mecuuﬁ IKCIEPHMENT: M3
CBONCTB CONMMHON KHUC/IOTHI; MPOBEACHHE KauecTBEHHBIX peakiuil Ha XJIOopHI-
HOHB W HaOIIOZEHHE TMPH3HAKOB HX NpoTeKaHus; OIBITEL OTpaKaroLLHe
(3HUEeCKHE i XHMHYCCKHE CBOJiCTBA ranoreHoB 1 UX coeuHeH it (BO3MONKHO
HCIMOJIL30BAHHE RIIEOMATEPHANOB); O3HAKOMICHHE € oOpasuame XJIOpHAOB
(ranoreHnIoB); O3HAKOMIISHHE ¢ obpasuamMu Ccepsl H ed coemuHeHHIMI
(BO3MOIKHO ~WCNONB30BAHNE puzeoMaTepuanor); HabmozneHue mpouecea
obyrnuBanHs caxapa Ioa neifcTBreM KOHIIEHTPHPOBAHHOH CepHOH KHCITOTBI
H3Y4EeHHE XHMIHECKIX cpoiicTs pazfaBieHHOM cepHOll KHCIIOThI, NPOBEACHHE
KauecTBEHHOH peakumn Ha cyib(ar-noH H gaGniogenie TpH3HAKA €€
MpPOTEKAHMS; O3HAKOMIICHHE C (pu3HUECKHMH CBOFICTBAMH 430Ta, ¢ochopa 1 ux

coenuHeH il (BO3MOIKHO HCMOJIL30BAHHIE BHIcOMarepuaior), oOpasuaMu

yueHue o Gp A3110B HEOpraHm4e CKHX BEUIECTB,

azorHBIX 1 (QocopHBIX YIOOPEHIH; TOMYHEHHE, cofupanue, pacrno3HaBanie '

M H3YHEHHE CBOHCTB amMMPaKa. npoBEICHHE KAYUECTBEHHBIX PBE!.[(L[PII‘:I Ha HOH

avmonns 1 Qocdar-noH H - H3YHYCHHE MpU3HAKOB HX TPOTEKAHHA,
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B3auMOIelicTBHE KOHLIEHTPHPOBal HOIL azo;moﬁ HHCHDTE_-; ¢ M-e,[l,bl-() (BOIMOIKHO
HCITONB30BaHIE BHICOMATEPHATIOB); H3YHUEHHE MOJIENEH KpHCTaNNHYECKHX
peéToK  anMasd. rpaduTa, (ynmepeHa; O3HAKOMIIEHHE € MPOLECCOM
aacopOunK pacTBOPEHHLIX BEILCCTE AKTHBHPOBAHHBIM YIVIEM H YCTPOHCTBOM

ITPO'].‘HBOI":'I'E&', Mony4eHne, CO'E)I-l]JElH!-lE, pacnosnanamde 1 M3yHEeHME CBOHCTB

YIIeKHCnoro raza; MpPOBCACHHE KaveCTBEHHBIX pealcuﬁﬂ Ha KapﬁUHaT- H |

CUMMKAT-HOHBEI H H3YHEHHC MpH3HaKoB HX HPDTBKaHH}I; 03HAKOMIIEHHE C
Fl]JO,IL}?‘{CLLI'ielv-I CHJANKATHOM l'lpOI\'[bILUITE?Hi'IUCTH; peueHHe BI{CUEPITMEHTEIHI:HHX

3anad no Teme «Baycueliupe HEMETal1blL M HX COEIHHeH Iy

MeTmuibl U HX COeHHeHns

Obuas XEI]JE!I(T(’JPI-‘ICTH](EI NHMMIUECKHX 2NeMEHTOB — METAJIOB Ha OCHOBaHHHA

ux monoikernuss B Ilepuosuyeckoll CHCTEME XHMUMECKHX snmementos M.

Menpeneesa i cTpoenus aromos, CTPOCHHE METAILIOB. MeTanmyecKas CBs3b
i METAJHYecKas KpHUCTANIMYECKas peleTa. INSKTPOXHMHHECKHH PAll
HarpsKeH il METaNN0B

Mu3MYECKHE 11 XMMUYECKHe CBOJCTBA METAIIOB, Oﬁmue ¢110coBbI MOy YeHHA
MeTasios., [ToHSTHE O KOPPO3HI METaNIIOB, OCHOBHBIC crroco0s! 3aIIUTEL UX OT
kopposzun. Crimassl (cTaib, HyryH, mopamoMHHHiT, OpoH3a) ¥ UX MPHMEHEHIE
B GBITY ¥ [IPOMBILLUNIEHHOCTH

[Llenounbie METANMBI: NOIOKEHHE B [TeproaMUecKO# CHCTEME XUMHUCCKHX
snementos JLW. Menneneesa; CTPOCHHE HX aTOMOB, HaXOKIEHHE B MIPHPOJIE.
Op3MTecKye T XHMHAYECKHe CBOiCTBA (Ha NPUMEPe HATPHI H kamus). OKCHIBI
M CAZPOKCH/IBI HATPHA M KamHi. [IpuMeHeH e MET0YHEX MCTalIoB H HX
coenHHEH Uil

[[lenouno3eMerbHbIe  METAIIBI MarHmuii ¥ kaneuumii:  MONOXKEHME B
[MepHoanueckoil CHCTEME XHMHHECKHX snementos  JLM. Menneneesa:

CTpOCHHE [N ATOMOB; HAXOMICHHE B MpUpoIE. PpzHYecKHe " KHMHUECKNE

cpolicTBA MArHMd M Kallbuud. BaskHeiimue cOeMHHEHHUS KajlbUii (01ccm,'

rILAPOKCH, COMH). VKEeTIoCTh BOJBI H CTIOCO0BI e€ Y CTpaHCHHA

AmoMHHNIT nonoKeHne B ﬂCPl-TO,I[I-I'—lﬁCKOﬁ CcHCTEME XUMHHECKHX IeMEHTOB

JI.A. Menneneesa: CTpOCHHE aToMa: HAXOIWCIeHHE B MPHPOLE. DuzpuecKie i
IMHUECKHE CBOMCTBA  aJTFOMMWHHA. AmdoTeprsie  CBOICTBA  OKCHARA H
TI-I,?_'LPD KCMIa amoMH 5831

JKeneso: nonosxeHue B Ileproanueckoli cHCTEME xumuueckux anementos L.

Menaenecsa. CTpOEHHE aToMa; HAXOKOEHue B MpHPOIC. @PuzpuecKkne H
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xjMmueckue cpoiictBa xenesa. OKxcujibl, THAPOKCHIBL W COJH wenesa(ll) u

skenesa(ll } X COCTaB, CBOICTBA H nonyqem&e

Xxmuqecmm :-)Kcnepnmem osnarcomneuue c 06pa3uaMH Me'rannoa H CITABOB,
pX (PM3MUECKAMH CBOHCTBAMIL H3YHUCHHE pesyIbTaToOB KOPPO3HH METAnyioB
(BO3MOIKHO HCIIOIL30BaHHE BHICOMATEPHAIIOB), ocobenHocTel
BsamMOAellcTBHS OKCHAA KajubUus W Harpua ¢ BOJOH (BO3MOMKHO
HCTIONL30BAHIE BHISOMATEPHAIIOB), HCCIEA0BAHNE cBOCTB KECTKOH BOJBL
rporecca TOpEHMs Jkenmesa B KHCIOPOAS (BO3MOQIKHO ~HCIOJIB30BAHNE |
BIACOMATEPHATIOR); TIPH3HAKOB IIPOTEKAHHS KAUeCTBEHHBIX PeaKlyi Ha HOHBI
(MarHus, Kaibllps, anioMHbns, LUHHKA, wxenesa(ll) u xemesa(lll). memu(1l);
HAGIOCHHE M OMMCAHHE [1POIECCOB OKPAMIMBAHNA TIAMEHH HOHAMH HATPHS,
camusi B Kaubums  (BO3MOYKHO — HCIIONIB30BAHHE BHJIEOMATEPUAIIOB);
secnenoBanne aM(OTEPHbIX CBOIMCTE THAPOKCHAA ATIOMUHI 1 TIAPOKCHIA
[HEA; PELIeHNe IKCIEPHMEHTATBHBIX 3a1at N0 TeMe «Bakuelime MeTamibl
M WX COSIUHEHUSN

XHMHA B OKpYsKatolas cpela

Hoppie MaTepHansl H TEXHOIOrHH. BelecTBa 0 MarepHakbl B NoOBCEAHEBHOMN
RTI3HH YeloBeKa. XHMIT H 310poBse. be3omacHoe HCMoTp30BaHHE BEIeCTB M
iviueckux peakuuii B Gbity. Tleppad TOMOLUIE TIPH XEMHYECKHX 0orax u |
O'I'pZ'lBJ'IEHI'I}l,‘{

OcHOBEI E)l{UJ'[Ol"I-il{;ECICDii rpaMOTHOCTH.  XHMHUYECKOe 3Arps3HEHHE
oxpyxaoweit cpeast [T Ponb XUMHH B PEIIEHHH 3KONOTHYECKHX npobnen. |
[IpuponHEIe HCTOYHMKH YTIEBOAOPOAOB (yross, MPHPOIHbIA Ta3. He]pTh), ',
NPOLYKTLL KX TIEpepaboTKH. HX PO/L B BLITY W [POMBIIIICHHOCTH

N iimiHecKITi FKCIIepHMENT: H3yuenne 0Bpa3Los MATEPHATIOE (cTexno, CruaBsl

NETAIOBR, TIOHMEPHBIE MATEPHALT)



[MPOBEPSIEMBIE HA OI'3 10 XUMHH TPEGOBAHHA K
PE3VJIBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJBHOM
[POTPAMMBI OCHOBHOTO OBLIEIO OBPA30OBAHUSI

Koa
HPOBEPHEMOTO
TpedoBanus
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[IpoBepsiemble TPEDOBAHIN K I'IDEJIMETI-ILIP;'I_péB}’JIl;TaTﬂM
6a30BOT0 YPOBHSI 0CBOEHIISE 0CHOBHOI 00pa3oBaTebLHOI
HPOTPAMMBI OCHLOBHOIO ofuiero 06pa3oBaNIs HA 0CHOBE Oroc
[Ipeacrasnetme:

0 [O3HABACMOCTH SBIEHUH TIPHPOIEI, nonlmaﬁl-lt: 06BeKTHBHOM |
AHAYHMMOCTH OCHOB XMMUUECKOH HayKHi Kak 00/1acTH COBPEMEHHOTO
eCTeCTBO3HAHMS, KOMIOHeHTa o00uell KyIbTypel H TpaKTHYECKOil
IeSTensHOCTH HeloBeKa B YCHOBHAX COBPEMEHHOTO obuiecTsa;

MOHUMAHPe MeCcTa XHMHIH (.«]JE)J,H ley‘.l"l"[‘{ eCTECTBECHHBIX Ha}"I{

0 Hay4YHBIX METOLAX Nno3HAHMA, B TOM HHCIE C}KCI'T'EPIIMQIITE.IH:I]BI\ H
TEOPETHHECKHX METO/1ax  HCCHeI0oBaHMs BELICCTRE U H3YVUCHMHA
XHMHHECKHIX pcm{m-ﬂ‘-}; YMEHHE HCMNOoAL30BaTE  MOJEnH  Ans

0OBICHEHHS CTPOCHNS aTOMOB H MOJIEKY I

o cipepax npodeccHonansHON ACATENLHOCTH, CRAAHHBIX ¢ XumMuei
i COBPEMEHHBIMH TEXHOMOTUIMH, OCHOBAHHLIMI Ha JIOCTHIKEHUSIX
XIMIUYECKOH HayKid, 9TO MO3BOJIHT O0yJaolMesT paccMaTpHBath |
xuMEIo  kak  cdepy cBoeit  OymyuieH npo(heccHOHABHOI
JeATEeTBHOCTH 1 C/ENAarh —OCO3HAHHBIH BEIDOp XHUMHMH KaK
npoQUIBHOTO MNpeiMeTa MpH MEpexoie Ha yPOBCHb CpeHEro
o0Gmero 00pasoBaHHs

Bragenue CHCTEMOH XMMHUYECKHX 3HAHHil M ymeHne MPHMEHATD

CHCTEMY XHUMHUECKUXN JHAHMIA, hOTO]Jaﬂ BKITHOHALT!

Bﬂ:hHEHI_‘LHIE  HMEYECKHE TOHSTHS: XMMHUECKHIH OIEMEHT, aToM,
MOJIEKY/Id, BELIECTRO, [IPOCTOe i CIIOMKHOE BELISCTBO, OIHOPOAHA |
HEOQHOPOJIHAs CMECh, OTHOCHTENLHBIC ATOMHAs H MOJeKyspHas |
MACChI, KONMHYECTBO BEHIECTBA, MOJb, MOJsIpHAd Macca, MOJISPHBII
o6BEM, OKCHJ, KHCIO0Ta, OCHOBAaHMHE, COJDb (cpemHsas), XHMIIeCKas
peaxiist, peaKuun COEMHEHHA, PEaKIH pasomEHMA, peaKiin
aaMeLIeH A, PEAKIH 0OMEHa, TemIoBoil I(GEeKT PeaKiui, JK30- |
HOOTEPMHUECKHE PEaKI, pacTBOP, Maccopas 10/ XHMHUECKOro

JJEMEHTA B COENMHEHHMIN, mMaccoBas  A0JiE M [POLEHTHasA
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KOHLIEHTPALINS BELLECTRA B PACTBOPE, 5APO aTOMa, 31 KCTPOHHELH CTIOM
aroMa, aTomHas OpOHTAlb, PAfHYC aroma, BaNeHTHOCIE, CTeneHb
OKICIICHIS, XMMITECKas CBSI3b, SNEKTPOOTPHLATENEHOCTS, HOJSpHAsT
1 HeronspHas KOBAIEHTHAS CBs3b, MOHHAA CBA3D, MeTanHYecKas |
CBA3b, KPHCTAIMYECKAs PEIETKA (aTOMHas, HOHHAL, METALIHIECKa,
MOTEeKyspHAst)., HOH, KATHOH, AHHOH, SMEKTPOJHT H HENEKTPOIHT,
JEeKTPOSIUTHYECKas —THCCOLHALMA, —PeaKIiH gonHoro oodMenHa,
OKHCTHTENbHO-BOCCTAHOBNTENBHEIE  DEAKUMI, — OKMCTHTEd:  H
BOCCTAHOBHTENb, OKHCTIEHHE M  BOCCTAHOBJEHHE, ONEKTPOIHS,
XMMHYECKOe paBHOBecHe, oOpaTHMble H HeoOpaTHMbIe peaKinH,
CKOPOCTh XHMHUECKOI PEaKluH, KaTasarTop, [TIK, xoppo3ud

METAJIOB. CIJIABLI

OCHOBOMONATAIOLLME 3aKOHBI XHMHU: 32KOH COXPAHCHIL MACCHI,
MepHoJHYEcKril 3aKOH I.U. Menzeneesa, 3aKOH MOCTOSHCTRA

COCTaBa. 3aKoH ABOTazpo

TEOPHH WML ATOMHO-= MO.HE](V"IH])HEIFI TEOpHU, Teoplin

ENILS I(TPO.TIHTHLIEC Kot au CCDL[H aumH

BI[E]ILBHHE OCHDEEIMH ‘(I‘IMH"[BCKDH lp'lMOTHOCTII BKHlO‘lﬁI'DLU,EH

ymwne MPABHILHO  HCMONB30BATD M3y YeHHbIE BE:LL!,BCTBEI "
marepuansl (B TOM HHCJE MHHEPANLHBIC ynoBpenus, MeTalbl 1
CIUIABbL,  NPOAYKTH  repepaboTKH  [pHPOTHEIX HCTOUYHHMKOB
yIAeB00PoI0B (YT, MPHPOAHOTO rasa, pedyti) B GBITY. CENLCKOM
xo3giicTBe, HA MPOM3BOACTBE W IOHHMAHHE 3HAYEHHS JKHPOB,
HenKoB, YIIEBONOB  JUli  OpraHu3Ma YyeloREKa;  YMEHHE
[POrHO3MPOBATH BIMAHUE BEIICCTE H NHUMHUECKHX IPOLECCOB Ha

Dp]'ElHI‘BM yenopexa 1 OI\pY}I('llDUJ,}“LO I'[pHpO,E[HyIO cpeﬂy

yMeHue l-iHiel"ple(}Bﬂ'[b yuMMruecKie snanus Co FHAHHAMU J:prrux

yqeﬁumx npe,umems

gaTHuHe onbiTa PaboTh! C |Jd3IIIIT-IIIbIMH ucmnumxcamn umbopmaum]
M0 XUMUH (HaydHas ¥ HayqHO-TIOMYJIApHad AuTeparypa, crosapu,
CTIPABOMHHKH, HHTEPHET-PECype bl)

ymem-ié 061;@&:1‘1‘!137-50 oueHnBaTh HHGOPMALMIO O BEUIECTBAX, HX
pespalieHuaX M [PAKTHYECKOM npuMeHeHuH W YMEHHE

HCIIONB30BATE eé 4 ]JELU(‘II-]I-!SI quGHE}-HGfSHaBﬂTeﬂ[)HLIX 3anaq



BrageHue OCHOBAMI HouaTHiiHOTO ammapata H CUMBOJIMYECKOTO
gaBIka XHMUH JUis COCTaBIICHHA opmy.1 HEOPTraHMIECKAN BELLECTR,
ypaHeHuH ~ XHMIUECKIX peakupfi; OCHOBAMH XUMHUECKOH

nomenxknarypst (JTUPAC n TpUBHAJTEHOM )

YMeHHe OOBACHITE CBsi3b TOJLOKEHNH snementa B [leprojiHiecKoi |

cucTeMe ¢ TUCTIOBBEIM M XapaKTepu CTHKAMH CTpOSHHH aToMOB |

L

CiMpYecknx dJeMentoB (cocraB M 3apii A1pa. o0ree 4UCIo
3JIEKTPOHOB), PACHIPE/CICHHIEM IEKTPOHOB TIO OHEPrETHHECKHM

}’]]OBIISIM ATOMOR MEPBLIX Tpex HCPHD,U.OB, KA v l{ElJ']EL[Hﬂ

Hpe,l],CTaBHEHHE 0 l"lepHD,E[PI'-IEC}{Oﬁ saﬁncmocrn CBOMCTB |
XUMIHECKHX AMEMEHTOB (pazyc aToMa, EKTPOOTPHLATENBHOCTD),
6 ApOCTBIX M CIIOMKHBIX pelecTB OT TIOJOMKEHHMs DJIEMEHTOB B
[Tepuonmueckoi ~ CHCTEME (8 wmampix rnepuojax M rAaBHBLIX

nonrpynmx) i DJ'IEI(I]JOHHOI"O crpoeum aroma

7 Ymerme l{nEIGCH{])HLlllpOBaTL

7.1 mmﬂqemcue :mememb[

7.2 Heopral-mqem(m BELIECTBA
73 XMMHYECKHE peaKlHi

8 YmeHne onpeneﬂmb

B'clJ'lE‘:HTHOCTI; 1 CTENEHb OKHCJIEHHA KAMHATIECKHX AIEMEHTOB, 3apAL

HOHA

B XMMHYECKOH CBA3H M THIT KpHCTAMIHYECKOH CTPYKTYphl B

coeIuHEeHHAX

8.3 *capamep cpe,nbl B Bom{mx pacTeopax BEMECTE (xucmor, OCHOBaHHI)

8.4 OKHCJIHTEND BOLCT&HOBHTGHI;-

9 ‘y’M@Hue XapaKTepu30BaTh {lm:mqemme n XHMH‘-[BCI{HE caoz—m’r’aa:
gpocThix BeulecTs (KHCIOPOAL. 030H. BOZOPOM, TPAQUT, amMas,

9.1 KpeMHuii, a30T. ocop, cepa, XJI0Op. patpuil, Kasuii, Maraui,
KANnbLALL, aroMUHKI, JKENEe30)
CHOJKHBIX BELIECTB, B TOM dhcnie HX BOMHBIX pacTBOpoB (BOSA,
aMMHaK, XNOPOBOAOPOJ, CEpOBOAOPOA. OKCHOBI W THIAPOKCHIIBI
vierannos I-ITA rpyni, amoMuHis, MeIl (IT). nErHKa, JKenesa (Il

1]1) OKCHJIBI ymepona (Il n IV) KpeMHHS (IV) azora L’poctbopﬂ (1T
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(ocopuast, yrojpHai, KpeMHHEBas KHCI0Ta 1 HX COJTH)

u V), cepst (IV u VI), cepuucrad, ceprad, az0THCTasA, a30THAd,

MPOrHo3HpoBaTe M XapaKTepH30BaTh CBOMCTBA  BELICCIE B

3aBUCHUMOCTH OT HX cocTapa W CTpOeHH:, HPHMEHEHHE BELIECTE B
3ABHCHMOCTH aT HX CBOHCTB, BO3MOMKHOCTD I'lpDTEEI(ElHHSF

XUMIHECKIX npenpamemm B paanqulx yCHOBHﬂX

yMEI—lHE‘- COCTARMATE MOJIEKY IS PHEIE H HOHHEIS )’p"lBHEH[vﬁl [JEEIKLH]H
B TOM UMCHE:

DUII\LJ.IIII HOHHOTO oﬁmerza

OKHCTHUTENbLHO-BOCCTAHOBHTEN LHBIX peamﬁm

HIIIIOCTPHPY FOIIHY  XHMMIYECKHC croficTBa H 3}' YeHHEIX KIACCOB

(rpyTir) HEOpraHieckux BELIECTB

HO,LLIBBPEI\,EEUOU[H\ I'EHETIILIECl\yIO BBB[%hiOCBﬂSB ME}‘KM HEMH

Vmem&e BEIYHCIIATE (npuﬁomm paE:tleTbI)

D'rﬁocmeﬂbuym Monelcyﬂ}1p}1y10 " Monslp}{ylo MaccE! Bemecm,

M ElCCOBy 18] ,LI,D.]'[EO NHMH HEC[(OTO srienMeHTa B COeHHEHHN

MaCCOBYIQ A0OJI0 BELLLCCTBE!. B paCTBOpE.

KONHMYECTBO BEILECTEA I ero maccy. o0bem razos

mo yDﬁBHel-lH)[M XUMHYECKHX peai{unﬁ M HaxXOJHTb KOImIHUeCTBO

BelecTBa, 00BEM i MACCY PEAareHTOB WK IPOYKTOB peaxiiu

Branerue (3HaHHE OCHOB):

OCHOBHbIMM  METOJAMH  HAy4HOro  MO3HAHI (nabmoaenue,
H3MEpeHHe, IKCICPHMEHT, MOJIeIMPOBaKite) TPH W3y EHHT BELIECTB
i XUMHYECKHX sBIEHMH; YMEHHE copMyTHPOBATE npobieMy

npenno,lme ny'ru eé pememm

OeszonacHoH paDOTBI C ‘{HMII'-IGCKIIMH BEI.L'LECTBE!.MH XHMH‘IBCKOM

nocy rlon i moopﬂmpﬁhm Dﬁopy,ﬂOBaHmem

npapunaMp  0e30MacHoOro obpauenus € BellecTBaMN,
MCTIONB3YEMBIMI B [OBCE/AHEBHOI ICH3HH, TPABUIAMH NOBEIEHH B
gensx cOepesenis 310POBbS H OKpyKatoet MpUPOLHOI CPEMRL

nonuManue Bpesa (oracHoCTH) RO3JICICTRHS HA JKHBEIE OPraHi3Mbl

onpefenéHHLIX BELLECTB, crnocoboB yMEHBILICHHS H

HIT}L?B.OTBPGU_IC‘E[]-ISI FIX BpedHoro BO3OCHCTBHS
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Hannuue TIPeLKTH qeCKHX HABLIKOB IIJIaHHPOBAHHA B OC)’].U,ECTBJIGHHH
CIeaYHOIHX NHMHWUECKIX AKCIIEPHUMEHTOB.

H3Yy4EHIE 1 OﬂI-ICEiH HE (.'1)]-131-']‘-1(’.‘(31(!’1}{ CBOHCTB BEUIECTE:
Q3HAKOMINEHHE C (lJH‘SH‘lECKHMI’I 1 XMMHYECKHME ABJIEHWUAMH, OlBITEI,

HIIIOCTPH ]}}’ oLe I pH IHAKH [1 pO‘T eRAHMS XUMHUSCKHX peaxiH it

1!3}(‘1@[1]18 criocoboB p"13,[l(‘3J'IEH]Iﬂ cMeced
BOAOpOLA 1 HM3YHEHHE ero CROMCTE; NONMYUEHHE YTIEKHCIoro rasza
H3y4eHNe Eero CcROMCTB, MOIYHIEHHE aMMUaKa M M3YHeHHE ero

CBOCTB

MpPUTOTOBICHHE PacTBOPOB € onpenenéHHoi  MaccoBoil Jlonei

|}'1GTB OPCIIHDFO BE]_T_I,LCTBH

I'lpl-ll\-iEHEHI-le nn,uucampoa (naxkmyca, — MmeTHnOpamka M
(penondranenna) s ONPEACICHI xapakTepa Cpelibl B pacTBOpax
KHCHOT 1 Lenovei

HCCTEMOBAHIME H OMHCAHHE CBOMCTB HEOPraHHYCCKHUX BEILECTB
pazfIHUHBIX KJIACCOB] M3YUCHHE B2AMMOIEHCTBHS KHCIOT ¢ METALIAMU,
oKCHMAAMH  METAJUIOB,  PACTBOPUMBIMIL M HEPACTROPHMBIMH

QCHOBAHMAMIU, COJTAMIL [MOJIYHEHHE HB])BCTBO]}HMH’K OCHOBaHHMII:

[noJay4eHne hHLHD]}O,_IEl H IISY‘-IEI-IME €ro CBOI{CTE, IIOII}”—]BHI-]G

BLITECHEHHE  OIHOTO Mertanna  Opyrum M3 pacTsopa COJ,

HCCNEe0BaHHE aM(llDTEp]-lLI}{ CBOJICTB THAPOKCHIOB anroMUHNAA W

OHHKL

pEIeHNE 31(CI’T6PI-IMEHTMBHBIX 3a1a4 1o TeMan: «OCHOBHLIE KNIACCEHL

HEOpPraHuecKux COEIMHEHMIN; «DNEKTPONHTAYECKas
apcconuanisy; «Bakueilluue HeMETAUBL M HX COETMHEHHN;

{{BB}I&HEHLUHE METAINEBL H HX COC,ELI‘IHCIIHH})

KI—H\'IHLIE:CI(HE alccnepl-m-IeHTbl, Hnn}ocrpupyromp[e NPH3HAKH

APOTEKAHH pezu(uﬂﬁ HOHHOTO obmena; KauecTBEHHEBIE peakuni Ha

IpHCYTCTBYIOUINE B BOHbLIX PACTBOPAX HOHBL: Xnopua-, OpoMH-, |

wommi-, cynaear-,  docdar-, kapGoHaT-, CHJIMKAT-AHHOHDL
[HAPOKCH/I-HOHBI, KATHOHBI AMMOHHS, MATHH, KANBIHS, aIOMHHAHS,
skenesa (2+) u ykenesa (3+), MeaH (2+), UuHKA

Ymenue:
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ycTaH ARIHUBATE CBA3IM MEeIaY peanbHo

pMe BBIBOZIOB,

NpeacTaBisiTh Pe3ybTaThbl skcmepumenTa B o
0Ka3aTeNbCTB, rpaduKon H TaGMHI M BBISBIATL 3MMUPHHECKHE

3aKOHOMEPHOCTH

HabmonaeMBEIMH
KHUMHMUECKUMH  SIBICHHAMH 1 IPOLIECCAMH, TPOMCXOSIHAMHI B

MAKpO- it MHKPOMIPE, OOBACHSTE IPHAHHEI muoroofpasus BEIIECTB



[IEPEYEHBL 3JIEMEHTOB COJEPKAHUA, [IPOBEPSEMbIX HA
OCHOBHOM rOCYJIAPCTBEHHOM 3K3AMEHE IO XUMUWH
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HPOBL[J HLM l-;lll ').TIEMEH I CO,EI,@[]?I\H I[II'.-'[

[lepBoHatanbHbIe XHMHHUCCKHE MOHATHS

UueThlE BEIIECTBA H CMECH. Criocobsl pasaeneHns cMecei

ATOMBLL H MOneKyJbl. NUMHIYECKHE SJIEeMEHTEL. CUMBOIBL  XHMHYECKIX
|

'JJ'IEMBHTOB HDDC TBIE T CIIOJKHDBIC BEUJ,EGTBE!

XmirgecKast c[mpmyna B':UIEHTI—IOCTL ATOMOB xmmqemcnx BHEMEHTOE

Crenedb OKHCNEHNS

JakoH MOCTOSHCTBA COCTABA BELIECTB. OTHOCHTENBHAS AaTOMHAsd Macca.
OTHOCHTETEHAS MOJIEKY fIApHas Macca. Maccopas 10JIs XHMHYECKOro JIeMeHTa
B COEJIHHEHHH

[ComuecTBo BemecTsa. Mok, MopHast vacca. MonspHblii 00BEM rasoB.

B?nclIiMDCBSUl: KOMHUECTEa, Macchl U quca CIpyKT}JprI}\ ﬁ,ﬂﬁHHH BCLLIECTB?;

(dyaueckue 1 XHMHYECKHE SIBIICHI, }xnr\nmecmaﬂ peaKuus e€ MpH3HAKH,

3aKon CO\pEI.l-]L'}‘HHSI MaceH! BELIECTB. XHMI!LIBCI{HB ypannenuﬂ

l[epmo_rmqecrmu 3aKOH H I'Iepnommecxaﬂ cucrema xmmqecmx  DEMEHTOR

JIRSE Meﬂneneesa C T[)OEHIIE: aTOMOB

Hepl-]O,H,l-I‘-IELKHII 32KOH. l'lepuo_’tmecr:aa cuc*remw XUMHUYECKHX 3/CMEHTOB
J1.W. Menneneesa. [lepro/ibl ¥ TPYTITILL. Guzniyecknil CMBICT MOPALKOBOTO

HD'\erpd- HO[\]EPOB ]'IE]JHD,U,B. i ]'p)’lil'lbl JIIEMEHT'I

CrpoeHME atoMoB. CocTaB aTOMHBIX SIEP. IflononLl 311&1{1‘130}151. CrpoeHue
SNEKTPOHHBIX  000NOUEK  AaTOMOB nepsbix 20 XMMHUSCKHX MEeMEHTOR

ﬂLpLiO,JHLIECI\OH cncremel [LH. MBH,[LEJ'IEGBEI

3aKoHOMEPHOCTH B 1-1.5;‘»1tHu11lIIT CBOICTB ‘{IU\II'ILIBCI\ID\ DJ'IE'\ILHTDB TePBBLIN T]JE}{
nepHoioB, Kanus, Kalblusd (pEUZLH}"CEI aroMoB, BIIBK'[‘pCIOTpHI.T,ElTﬁﬂl:[—IOCTH,
MeTaIIHYecKHx U HeMEeTAJITMUIeCKuX CBDFICTB) H HX CDBI[HI—IEHHFI B
COOTBETCTBHH C MOJIOKEHMEM IMeMEHTOE B nEpHOﬂl’I‘{ecl(Of[ cucTemMe H
CTPOCHHEM MY ATOMOB

Cy poume BLU_IEJCTBEI

}u-lm-mem\‘aﬂ CBSI3b. KOBE!JIEHTHEIFI (nonsapHas M HeronApHas) CB3b.
IneKTPoOTPULIATEIPHOCTE NMMHYECKHX — NMEMEHTOB. MonmHast  CBS3b.

MeTanHuecKas CBi3b
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Tumbl KPHCTAIHYECKHX  PELIETOK (aTomuas., WOHHAad, MeTannuecKas),
AABHCHMOCTE CBOICTB BELIECTBA OT THIIA KpHCcTATHYecKoll peleTkKi 1 Bria

\I'I\-'IHHGCI(DII CBA3U

B'm{ueﬁmue Hpeﬂc'rmnremd HEOPraHMueCcKHX BElICCTB. Hemerallsl H HX

coeanneHnsa. MeTauisl 01X coc;mnemm

I\nacumlnmauml H Homem{na'rypa HEOpFEIIII-!LIECl{I-IX coeHeHNH: OKCHIOB

(coneodpasyloume: OCHOBHBIE. KHCIIOTHBIE, am(porepHbie) i
yecoeo0pasyomme; ocHoBaHuil (WENOYH H HEPacTBOPHMEBIE OCHOBAHM);
cmenor  (kuenopoacofepiame M GeckHMenopoaHbIe, OXHOOCHOBHEIE M
HOrOOCHOBHEIE); conell (CperHiX 1 KHCITBIX)

@uapueckHe W XWUMIYECKHe CBOHCTBA [POCTHIX BELIECTB-HEMETAIIOB:
BOAOPOIE. XJI0PAa, l\IICHOpOJI’l cepsl, a30Ta, (poc:tpopa. yrnepo;[a 1<pem1m
(Dl-i'_'»['Ili-BCI(l'le i X[-lMMHECI{HL CBOMCTBA MMPOCTHIX BELIECTB-MCTALIOB: JUTHSA,
paTpHs, KaIHs, Martis i Karbls, ATIOMIHMS, JKeNe3a. JNEKTPOXHMIUECKMH
L HAIIP SIKEHMIT METAIIOB

dranueckie 1 XAMIHECKHE CBOHCTBA BOLOPOIHBIX COEMMHEHHIT HEMCTAIIOB:
XJI0POBOJOPOIA, CEPOBOIOPOTA, amMMHaKa

Opauueckae W XUMHUCCKHe CBOMCTBA OKCHOB wemerannos: ceps (IV. V1),
azora(ll, IV, V). docgopa(lll, V), yraepoaa(ll, V), kpemuua(IV). [TonyueHue

] I{ClllIOB HCM'ETEIU'[DE

\umutrem\ue croifcTBA OKCHIOB: METAJIOB TA-ITA rpy1m, [HHKA, memu(Il) u

cenesa(Il, 111). TlonyueHte OKCHI08 METAILIOB

N MITYeCKHe CBOTICTBA OCHOBAHUH 1 amM()OTEPHBIX MHAPOKCHUIOB (na npuMepe
FHJPOKCHIOB  AMIOMHHUS, JKENE3d, mnnka). Ilomyuenne OCHOBaHMH H

am []}O ‘I'E]JH BIX I'F i,II,pO KCH }_T,DE

Oﬁmue \:um-mecmle cuoncwc A KHCIIOT: ‘CJ‘[OpDBO,[LOpO,ILHOH, cepoBonopomoﬁ,
cepHuCTOl, cepHOil, azorTHoil, (pochopHOil KpeMHHEBOH, yronsHol. OcobbIe
NHMHUECKHE CBOHCTBA hOl—quHTplip(}BaHI]Oﬁ ceproil M a30THOH KNCNOT.

[TonyueHHe KHCIOoT

O6wne \n\mtlem{ue croOicTBA CpGI{,HI[}\ coei. HDH}”—IEHHC coneH

ﬂu_nytrenue. COﬁ[-i}')'dHI»IE, pacnomaaar—me BO,ELO]JO}IEJ. KHGIIOPOL[EL. aMMHal(a
YrJICKHC/O0rO rasa B naGoparopn
[Mony4eHie AMMHAKa, CEPHOI 1T A30THOI KHCJIOT B POMBILLIEHHOCTH. Obune

CIOCOOLT Oy eH S METAIIOR
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6.4

6.5

eHeTHICCKAS CBA3E MEIKIY KIaccaMil HEOPraHHIecKUX COSTHHEHHI
XuMH4ecKkne pPeakiiu

Knaccu(pUKALITS XHMHUECKHX PEAKLIMH IO PA3THTHBIM TIPH3IHAKAM: 10 YHCAY U
COCTABY YYACTBYIOLIMX B PEAKLHH BELECTB, MO TEILUIOBOMY s(pexry, 10

HAMEHEHHID crereHeil OKHCICHHA ‘(IIMH‘-IECKH‘( MIEMEHTOR

Tennopol 3(11(11@1<r mmnuecmn peaKLiH, Tepmoxnm{qecme ypaBHEHHI.

DK30- U FHAOTEPMHUECKHE peakiuu. TepMOXUMHYECKHE Y paBHEHHA

OKHCANTETLHOBOCCTAHOBUTEIIBHBIC PeaKmn. QrUCITHTENH U BOCCTAHOBHTEIH.

[Iponecchl  OKMCAGHHS M BOCCTAHOBJICHHI. OnexTpoHHLIL  Gamauc

OKHCIHTENLHOBOCCTAHOBUTEIEH 0l peariMn

Teopus 3MEKTPONHTHYECKOH AUCCOUHALHIL. KaTHoHbl, aHHOHBL DJIEKTPOJIHTELI

il HE2NEKTPOJIUTRI. CunsHble H cnadele AMEKTPOJIHTLL Creneds AHCCOLHani

Peaiciiit HOHHOrO 0OMensa. YCIloBHs NPOTEKaHns peaKkuui HOHHOTO obmena,

MOTHBIE H conpamemlble HOHHBIE ypa]aHemm ]JL_al\llHﬁ

Xl-m;-m H OKpYyKaouasl cpe;m

BemecTBa W Marepuansl B MOBCEIHEBHOH JKH3HH HENOBEKA. BesomacHoe |

HCNOMb30BAHNHE BELIECTB H XHMITHECKHIX peakuuii B mabopaTopuH H OpITY.
[lepeas NOMOMWE NPH XHMHUUECKUX O7KOTaX H OTpaBiIEHUX

XpynHuecKkoe 3arpa3HeHie  OKPYWKAKoLed  CPesibl (KMCTOTHEIE  JIOMIH,
3arpa3sHeHAe MOYBbL, BO3MYXa H BOJOEMOB), CIOCOODBI €ro MPEeloTBPameHNA
[penensHas JOMYCTHMAs KOHUCHTPALMS gemects ([TAK). Pomp xnmMun B
pelleHHl  HKONOTHYIECKHX npobnem. YcuieHne TAapHHKOBOIO s(dexTa,
paspyLIeHie 030HOBOIO €104

[lpumerenite cepel. a307a, docdopa, yraepona, KpeMHHA I HX COemUHEHHH B

OBITY, MEIHIMHE, MPOMBILITEHHOCTH 1 cenbekoM XoszsitcTee. IIpnmeHEHHE

META/UIOB M ChiasoB (CTauk, HyTYH, mopamomMuHni, Opoxsa) B BBITY H |

11 pO.\"IleU'IEHl-IOCTI-I HX COB,-'_lllHEHHﬁ, [ToHsTHE O KOPPO3HE METAJIIIORB, OCHOBHBIE

cTI0Co0B! 3aLLMTE! HX OT KOPPO3HH

[Ipupoaube HCTOUHUKH YTTEBOL0OPOAOE (yrosnb, TPUPOJHBIN ras, He(TE),

MPOZYKTHI MX nepepﬂﬁolms (Gen3nn), UX pork 8 6[;-["['}’ i npommmﬁemmcm

I“lepnoaamnmlme TOHSITHS 06 opr'mnqecmﬂ BElIECTBAX KaK O COCAMHEHIIX
yriieposia (METaH, 3TaH, JTHNEH, aleTHICH, STaHO, FJIMLEepHH, YKCYCHas KHCIoTa),
Moustie o BHONOrHUECKH BAKHBLIX BEIECTBAX: IKHPAX, Benkax, yrmepojax — u ux

pom B FKHHT UEN0BCKE
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PacuéTol:

1o (hupmynam XHUMHYECKHX COE:,J,HHEHPIH

MACCHI (Macco 1301-1) aomu p’lCTBD peH HOTO BemecTBa B pauTBope

1Mo XUMHYECKHM YPaBHEeHHAM



YUEEHO-METOAMYECKOE OBECIIEYEHUE
OBPA3ZOBATEJIBHOT'O NMPOLECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJBI ST YUEHHUKA

« Xpumus: 8-if knacc: 0a30BbIH yPOBEHB! yueOHHK; 5-€ U3AaHue, nepepaboTaHHoe
[aGpuenai O.C., OcTpoyMOB WU.I., Cnagkos C.A. AKIMOHEPHOE 001ecTBO
«M3pnatenneTBo «l1pocBeIeHne

o Xpmus: 9-# knacc: 6a30BEIH yPOBEHE! yueGHHK; S-e U3/laHue, nepepaboTaHHOE
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