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Pabouasi mporpaMma pa3paboTaHa C Yy4YeTOM MOAY/Is «YDPOUHasi [JesTeTbHOCTh»,
ormicaHHoro B Paboueit mporpamme Bocriutanuss MAQY COII Ne 27, u mpefrosiaraer

cliefyronee:

- MaKCHUMaJTbHOe WCIIO/Ib30BaHKEe BOCIUTATE/TbHBIX BO3MOXXHOCTEH CO/lepyKaHUs yueOHBbIX
TpegMeToB [yis (OPMHMPOBaHUSI Yy OOyuyaroImxcsi POCCUHMCKUX TPAZMIIMOHHBIX [JYXOBHO-
HPaBCTBEHHBIX W COLIMOKY/bTYPHBIX 1[€HHOCTeH, POCCHUUCKOrO0 MCTOPUUECKOr0 CO3HaHUs Ha
OCHOBE HCTOPUYECKOTO TIPOCBEIeHUs; T0A00p COOTBETCTBYIOIETO CO/IEP)KaHHS YPOKOB,
3a/JaHUH, BCIIOMOTaTeIbHBIX MaTePUaJIoB, MMPOOIeMHBIX CUTYaLUM AJis 00CYKIeHUH;
- BK/IIOUEHUE YUMTeIsIMM B paboure TMporpaMmbl 10 Y4eOHBIM TIpeAMeTaM, KypcaM,
MOJY/IIM 1[e/IeBbIX OPUEHTHMPOB pe3y/IbTaTOB BOCIUTAHUS, WX YUéT B OMpe/esieHHur
BOCITUTaTe/TbHBIX 3a/jau YPOKOB, 3aHSTHH;
- BK/IIOUEHUE YUMTESIMA B paboure TIporpaMMbl YUeOHBIX MMPeJIMEeTOB, KypCOB, MOAY/Iei
TeMaTHUKU B COOTBETCTBHUM C KaJleHZapHBIM T1/IaHOM BOCITUTATeTIbHOUM paboThi;
- BbIOOpP METO/IOB, METO/IUK, TEXHOJIOT M, OKa3bIBAIOILI[UX BOCITUTATE/IbHOE BO3/IeHCTBHE Ha
JIMYHOCTh B COOTBETCTBHMU C BOCMMTATeTbHBIM HAeasoM, 1eJIbl0 M 3aZlauaMyd BOCIIUTaHUS,
1[eJIeBLIMA ODUEHTHPaMH pe3y/bTaTOB BOCIIUTAHUS; peayu3alvio MPUOpUTeTa BOCITUTAHUS B
yueOHOU J1eTe/TbHOCTH;
- TIpUBJieUeHre BHUMaHUs 00yJarIUXCsl K [IeHHOCTHOMY acCIleKTy M3yuyaeMbIX Ha YpOKax
TIpeJIMEeTOB, SIBJIGHUH W COOBbITUM, WHUIMMPOBaHWe OOCY)K/IeHWH, BBbICKAa3bIBaHW CBOETO
MHEHUs, BbIPAOOTKM CBOEro JIMYHOCTHOTO OTHOIIEHHSI K M3y4YaeMbIM COOBITHSIM, SIBJIEHHSIM,
nvLaM;
- NpUMEHeHWe UWHTEePAKTUBHBIX (GOpPM  yueOHOM pabOThbl - HHTE/UIEKTYyasbHBbIX,
CTUMY/IUPYIOIINX TI03HaBaTe/IbHYI0 MOTUBALIMIO, WUIPOBBIX METOJWK, AUCKYCCHM, AAFOIIUX
BO3MOKHOCTh TIPHOOpPECTH OMBIT Be/leHWS KOHCTPYKTUBHOTO [JHajiora; TPYIIOBOWM paboThl,
KOTOpasl YUYAT CTPOMTb OTHOIIEHWUS U [I€HCTBOBaTb B KOMaH/e, CIIOCOOCTBYET pa3BUTHIO
KPUTUYECKOTO MBIIILJIEHUST;
- noOyxaeHue oOyuaromumxcs CoOojaTh HOPMBbI TIOBEJeHMs, TpaBWia OOIIEeHHsT CO
CBePCTHUKAMM U TIelarOTHYeCKUMH  pabOTHUKaMH, COOTBETCTBYIOII[ME  YK/aAy
o01mmieobpa3oBaTe/lbHOM  OpraHM3alldM, YCTAHOB/IEHWe U TIOAJEPXKKY [J00poXkesaTebHON
aTmMoc(epsl;
- OpraHu3al[i0 HaCTaBHUUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUarOIIMXCS Haf,
HEYCIeBaloIIMMH  OJHOK/IACCHUKAaMH, B TOM UHCJIe C 0COObIMM  0Opa3oBaTebHbIMU
NOTPeOHOCTSIMM, ZIAIOLIEr0 OOyUaroIMMCSl COL[HA/JIbHO 3HAUMMBIM OMBIT COTPYAHUYECTBA M
B3aUMHOM TTOMOIIIH;
- VHUI[UMPOBaHWEe U TIOAJEPXKKY UCC/Ie[loBaTebCKON JesiTeIbHOCTU  00yuaroluxcs,
TIJITAHUPOBaHUe U BBLITIOJTHEHWE WH/AWBU/IYaTbHBIX U TPYIIIOBBIX NMPOEKTOB BOCIUATATEILHOM
HarpaB/IeHHOCTH.

[Ipy mNIAHUPOBAaHWUM  COZEP)KAHWSI ypPOKAa YUWTe/lb  YUWThIBaeT  ezepaabHbIN

KaHEHAaprIﬁ IJIaH BOCIIHUTATEIbHOM pa6OTBI.



COJEPXAHUE YYEBHOI'O ITPEJMETA

8 KVIIACC

ITepBoHauyabHbIE XMMHUYECKHe TOHATUA

[Ipegmer xvmuu. Posib XWMMHM B KM3HM 4ejioBeKa. XMMUSI B CUCTeMe HayK. Tesna u
BelljecTBa. PDu3nueckre CBOMCTBA BelleCcTB. ArperatHoe COCTOsiHMe BelllecTB. IToHsTHE O
MeTOZiax IMO3HaHWs B XMMHUU. UKCThie BeljecTBa U cMecd. CriocoObI pa3/iesieHunst CMecei.

ATOMBI U MOJIeKyJIbl. XHUMHUUeCKue 3jeMeHTbl. CUMBO/IbI XWUMHWUYECKUX 3/1eMEeHTOB.
IIpocTble U C/10KHBIe BeljecTBa. ATOMHO-MOJIEKYJ/IIPHOE yUeHHe.

Xumnyeckasi Qopmyna. BaneHTHOCTP aTOMOB XWUMHYECKMX 5/IeMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAs aTOMHas Macca. OTHOCUTe/IbHask MOJIeKYJ/IsipHast
Macca. MaccoBasi [j0J11 XUMHAYEeCKOI'o 3/IeMeHTa B COeIMHeHUH.

KommuectBo BewjectBa. Mosb. MomsipHas Macca. B3anMoCBsS3b KOIMYeCTBa, MacChbl U
yKC/ia CTPYKTYPHBIX eIUHUL] BelljecTBa. Pacuétsl mo hopMynaM XMMHUUeCKUX COeIMHEeHUH.

®du3nyeckue U XUMUUYeCKHe sBJIeHHs. XHUMHUYecKas peaklus U e€ Tpu3Haku. 3aKOH
COXpaHeHUs MacChl BelllecTB. XuMHUecKue ypaBHeHUs. Knaccudukaiys XMMUYecKux peakLuil
(coenuHeHwMsI, pa3oXKeHUs], 3aMelleHus], 00MeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMMUECKOMW IOCY/IOH, MpaBWIaMu paboThl B jabopaTopyuy U MpUEMaMHU
obpairienrsi ¢ abopaTopHbIM 000pyJOBaHKEM, H3yueHHe W OIMucaHue (U3NUecKuX CBOWCTB
00pas1[0B HeOpraHUYeCKUX BelecTB, Hab/roeHre pu3nueckux (TyiaB/ieHre BOCKa, TassHUe JTb/a,
pacTvpaHue caxapa B CTYyTKe, KAMeHHWe U KOHJeHcalusi BOJbl) U XUMUUeCKUX (TOpeHue CBeuw,
TPOKa/IMBaHe MeJHOM MPOBOJIOKH, B3aMMO/IEHICTBHE MeJla C KUC/IOTOMN) sIBJIeHUH, HaO/IojeHre
M OMNMCaHWe TIPU3HAKOB TIPOTEKAHWsS XMMUYEeCKMX peakUuuid (pas3/iokeHHWe caxapa,
B3aMMO/IeHiCTBHE CePHOM KUC/IOThI C XJIOpUAOM Oapusi, pa3io)keHue rugpokcuza meau (I1) rpu
HarpeBaHWH, B3auUMO/JeMCTBUEe >Xene3a C pactBopoM comu megu (II), u3yueHume criocob6oB
pa3fiejieHusi CMeceil: C TIOMOII[bI0 MarHurta, GUIbTPOBaHWe, BbIMIapHMBaHWe, AWCTUUISALIA,
xpomarorpadusi, TIpOBe/jleHHe OUWUCTKH TIOBapeHHOW coiu, HabmogeHrne U OmMcaHue
pe3y/bTaToB IPOBeJEeHUsl OIbITa, WUIIOCTPUPYIOLIEro 3aKOH COXpaHeHUsi MacChl, CO3JaHue
Mo/iesieit MosieKy/1 (1LapoCTep)KHEBBIX ).

Ba)xHeil1liue npejCcTaBUTe/ I HeOPraHU4YeCKHX BellecTB

Bo3gyx — cmecs rasos. CocraB Bo3jyxa. Kuciopos — 3/1eMeHT U MPOCTOe BellecTBO.
HaxoxmeHue kuciopoja B npupoje, ¢prsndeckrie U XMMAUYeCKUe CBOMCTBA (peakLiy TOpeHus).
Oxkcuppl. Tlpumenenue kuciaopoga. CriocoObl TOMydeHUs KHUCIOpoJa B JiabopaTtopuu U
MIpOMBILLIZIEHHOCTH. KpyroBopoT kuciopoza B npupoge. O30H — anaoTporHas MOAU(pUKaLus
KHMC/I0poJa.

TennoBoit 3(Q¢deKT XUMHUEeCKOW peakldd, TepMOXUMHUYeCKre ypaBHEHUs, 35K30- U
SHJO0TepMHUUYeCKHe peakluu. TOMaMBO: yrojb W MeTaH. 3arps3HeHde BO3/yXa, YCUIeHue
MapHUKOBOrO 3¢ (eKTa, pa3pylleHre 030HOBOTO CJIOS.

Bogopos, — snemeHT M mpocTtoe BewjecTBO. HaxoxzeHwe Bojoposa B TPUPOJE,
(bu3ryecKre ¥ XUMHUECKHe CBOMCTBA, TPUMEHEHHe, ClI0CO0bI TIoTyueHst. KUC/IOThI U COMH.

MonsipHbIii 00bEM Ta30B. PacUéThl 110 XUMUUECKUM YPaBHEHHSIM.

du3nueckue CBOWCTBa BOAbl. Bozma kKak pactBoputesib. PacTtBopnl. HacklllieHHble U
HEHAaCbIIeHHble pacTBOPbI. PacTBOPUMOCTh BellleCTB B BoJe. MaccoBasi [o/si BeljecTBa B
pacTBope. XWMHUUeCcKHe CBOMCTBA BoAbl. OcHOBaHus. Posb pacTBOpPOB B TpPUPOJE U B >KU3HU
yesioBeka. KpyroBopoT BoObl B IpUpoZe. 3arpsi3HeHue INPUPOAHBLIX BOj. OxpaHa UM OUYMCTKA
TIPUPOJHBIX BOJ,.

Knaccudukaiuss HeopraHuueckux coenvHeHuit. Okcugpl. Knaccrudukaiivsi oKCUOB:
coneobpasyoliue (OCHOBHbIe, KUC/IOTHBIE, aM(oTepHbIe) U Heconeobpa3ytoiue. HomeHkaTypa
OKCHJI0B. DU3nuecKre U XUMUYeCKHe CBOMCTBA OKCUIOB. [TonyueHne oKCuoB.
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OcHoBanus. Kiaccudukaijyuss OCHOBaHMM: ML[ENIOUM W HepacTBOPHMMble OCHOBAHUSI.
Homenknatypa ocHoBaHui. ®Pur3nueckde W XUMHUYECKHe CBOMCTBa OCHOBaHWU. [losmyuenHue
OCHOBaHUH.

Kucnotel. Knaccudukanys kuciot. HoMeHknatypa KucioT. @usnueckde U XUMUAUeCKUe
cBoMcTBa KMCIOT. Psaf aktuBHOCTU MeTasiioB H. H. BekeroBa. [TonyueHue KUc/orT.

Conu. HomeHnk/aTypa coseii. @u3nueckue U XMMUUYeCcKUe CBOMCTBa cosieid. IlosyueHue
coJiei.

'eHeTHueckas CBSI3b MeXXY K/JaCCaMU HeOPraHUUeCKUX COeJUHEHUM.

Xumuueckuii 3kcnepumeHm:

KaueCcTBeHHOe Orpe/ie/ieHre CojiepKaHusl KUCI0po/ia B BO3/yXe, TIoydyeHre, cobupaHue,
pacrio3HaBaHHe W H3yuyeHHe CBOMCTB KHC/IOpOJa, HaOmoJeHre B3arMO/EMCTBUS BEIIeCTB C
KHC/IOPOZIOM Y YCJIOBUSI BO3HMKHOBEHMS Y TpeKpallleHusi ropeHusi (ro)kapa), 03HaKOMJIEHUE C
obpasijaMd OKCHZOB M ONWCaHWe WX CBOMCTB, IO/ydeHWe, COOMpaHWe, pacrio3HaBaHWe |
v3yueHHe CBOMCTB BoOfoOpoja (TopeHue), B3auMoZeicTBHe BogopoAa c okcugom meau (II)
(BO3MOXKHO MCMO/b30BaHNe BH/jeOMaTepyaioB), HaO/mozeHne 00pa3LoB BelleCcTB KOTMYeCTBOM
1 monb, uccienoBaHre 0COOEHHOCTEH paCTBOPEHHsI BeIleCTB C pa3/IMUHON PaCTBOPUMOCTHIO,
MIPUTOTOBJ/IEHWE DACTBOPOB C ONpeJeIéHHOM MacCOBOM [l0/ell pacTBOPEHHOIO BelecTBa,
B3aMMO/ZIEMICTBHE BOJAbl C MeTa//laMH (HaTpueM U KajbliieM) (BO3MOXXHO HCITO/Ib30BaHHe
BH/IeOMaTepHasIoB), UCCIefoBaHWe 00pa3l[0B HEOPraHMUEeCKUX BEILeCTB Pa3/IMUHBbIX K/1acCoB,
Hab/rofleHre M3MeHeHUsI OKpacKu WH/AWKATOPOB B PacTBOpax KUC/IOT U IIlesioueid, u3ydeHHe
B3auMogencTBus okcuzga Meau (II) ¢ pacTBOpoM cCepHOM KHC/IOTHI, KHACIOT C MeTas/ulaMH,
peakiuii HeWTpanu3alyy, T[0JyueHWe HepacTBOPUMBIX OCHOBAHW, BBbITECHEHHE OJHOI0
MeTasljia IpyruM U3 pacTBOpa COJI, pelleHNe SKCIIepUMEeHTa/IbHBIX 3a7au 1o TeMe «BaxkHenme
KJIaCChl HEOPTaHUUYECKUX COeIMHEeHUN».

ITepuoguueckuu 3axkoH u I[lepuognueckas cucreMa XMMU4YecKHX 3jieMeHToB [I. .
MenpeneeBa. CTpoeHre aToM0OB. XuMHueckas CBsi3b. OKHC/IMTE/IbHO-BOCCTAaHOBUTE/IbHbIE
peakiuu

[lepBble MOMBITKM KAACCU(PUKALMM XUMHUECKHUX 371eMeHTOB. [loHATHe o rpynmax
CXO/IHbIX 3/1eMeHTOB (I1leJIOUHbIe U I1]eJI0YHO3eMe/TbHbIe MeTasl/ibl, rajloreHbl, UHEPTHbIE Ta3bl).
OneMeHTbI, KOTOpbIe 00pa3yroT aM(bOTepHbIE OKCUABI Y THIPOKCH/IBI.

[Tepyuoanueckuii 3akoH. Ilepuoguueckas cucTeMa XUMUUeCKUX 3nemeHToB [. U.
MenpeneeBa. KopoTkomnepuogHasi U JauHHONepuoAHasi ¢opmbl [lepuouyeckoil CUCTeMbl
xuMuueckux 3nemeHToB [I. M. MeHpgeneeBa. Ilepuogbl ¥ rpymmbl. PU3NUECKUM CMBIC/
MOPSIAKOBOTO HOMEPAa, HOMEPOB epro/ia U FPYIIbI 3/IeMeHTa.

Ctpoenue aromoB. CocTtaB aroMHbIX sfep. M3oronbl. OsekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UeK aTOMOB MepBbIX 20 XUMHUUECKUX 3/IeMeHTOB [leprofruecKoi CCTeMbI
. W. MeHgeneeBa. XapakKTepUCTUKA XWUMHYECKOrO SJIeMEHTa II0 €ro II0JIOKEHUI0 B
[Mepuoaunueckoii cucteme 1. V. MeHjeneeBa.

3aKOHOMEpPHOCTH M3MeHeHMs paJiiyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, MeTa/yInueCKUX
Y HeMeTa/l/IMueCKUX CBOWCTB IO TPYIINaM U repruo/iam.

3Hauenue [leprogrueckoro 3akoHa U [leproaryeckoi CUCTeMbI XUMUYECKHX 3J1eMEHTOB
[J1s pa3BUTHS HayKU U NpakTuKU. [1. 1. MeHgeneeB — yuéHbIl U rpaKjaHUH.

XuMHUueckasi  CBSi3b. KoBaneHtHass ~ (mosispHass ¥ HeMoJisipHasi)  CBsi3b.
O/IeKTPOOTPHULIaTeTbHOCTh XUMUUECKUX 3/1eMeHTOB. VIOHHas CBsi3b.

Crenenb  okucieHus.. OKUC/IUTe/IbHO--BOCCTAHOBUTE/bHbIE — peakiud. [Iporiecchbl
OKHCJIeHUsI ¥ BOCCTaHOB/IeHUs1. OKUC/IUTeNI U BOCCTAHOBUTEJIH.

XumuuecKuii 3KcnepumeHm:

n3yueHre 0Opa3liOB BeI|eCTB MeTa/uIOB U HEMETaJUIOB, B3aWMO/IEMCTBUE THAPOKCH/IA
I[MHKa C pacTBOpPaMHM KWCJIOT U lile/ioueid, TIpOBe/ieHre OIbITOB, WITHOCTPUPYIOLIUX TIPUMepbI
OKHCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLui (TOpeHre, PeakLiy pas/ioyKeHUs], COeJUHeHNs).
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MeasicnpedmemHuble cessu

Peanuzaiusi Me)XnpeMeTHBIX CBs3€i NIPU U3yUueHUM XUMHUU B 8 KJlacce OCYLeCTBSeTCs
yepe3 WCIO/Mb30BaHWe KaK OOIIMX eCTeCTBeHHO--HAyYHBIX TIOHATHM, TaK U TIOHSTHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU /11 OT/Ie/TbHBIX MPeJIMETOB eCTeCTBEHHO--HAYYHOI 0 LIMKJIa.

OO1mye ecTeCTBeHHO--HAay4Hble TIOHSTHS: HAy4HbIM (aKT, TMIIOTe3a, TeOpHsi, 3aKOH,
aHa/mM3,  CHWHTe3,  KjaccuduKaluys,  TepUOJUYHOCTb,  HabroeHWe,  SKCIepUMEHT,
MO/le/TMpOBaHue, U3MepeHue, MOJellb, sIBJIeHHe.

@dusrka: marepusi, aToM, 3JIeKTPOH, IPOTOH, HEWTPOH, HWOH, HYK/IWJ, W30TOMbI,
PaZAMOaKTUBHOCTh, MOJIEKYJa, 3/eKTPHUUeCKU 3apsj, BeIIecTBO, Teao, 00bEM, arperaTHOe
COCTOSIHME BeLeCTBa, ras, (U3nMuyeckue BeJWUYUHbI, eJUHULIbI U3MepeHHsi, KOCMOC, IJIaHeTHI,
3B€3/1b1, CouHIIe.

Buonorust: porocuHTes, AbixaHue, 6uocdepa.

leorpadusa: armocdepa, rugpocdepa, MuHepaabl, TOPHble TIOPOJbI, II0JIe3HbIe
VICKOTlaeMble, TOIJIMBO, BOJIHbIE PECYPChI.

9 KJIACC

BenjecTBo M XUMHYeCKas peakius

[Tepuoguuecknii 3akoH. Ilepuoguueckass cucremMa XUMUYecKux 3seMmeHToB [I. W.
MeHgeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTH B H3MeHEHWHW CBOWCTB XUMHUYECKUX
3/IEeMEHTOB TepBbIX TPEX MEepUOJ0B, Kaius, KanbLUsl M UX COeAUHEHWW B COOTBETCTBUU C
T0J/I0’KeHHeM 37ieMeHTOB B [lepuojuueckoii cuctemMe U CTpPOEHMEM UX aTOMOB.

CrpoeHve BewecTBa: BUABl XUMHUUECKOM CBSI3U. TUIbI KPUCTa/VIMYeCKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BellleCTBa OT THIA KPUCTa/JJIMUYECKOW PeIIETKU U BUJA XUMHUUYECKOU
CBSI3U.

Knaccudukauys ¥ HOMeHK/IaTypa HeOpraHMYeCKUX BelllecTB. XHMMHUYeCcKue CBOWMCTBA
Bel[eCTB, OTHOCSIIMXCS K pas/lMUHbIM KjlaccaM HeOpraHUuYeCKWX COelMHeHWM, reHeThuecKast
CBs13b HEOPraHWYeCKUX BelllecTB.

Knaccudukarys xumuueckux peakijyii 1o pa3/MuHbIM MpH3HaKaM (10 YKC/Iy U COCTaBy
YUaCTBYIOIIMX B peaklUu BeIlecTB, IO TersjoBoMy 3(@eKkTy, Mo H3MeHeHUIO CTeleHel
OKHC/IEHUS] XUMUYECKHUX 37IeMEHTOB, 10 OOpaTMMOCTH, TIO0 y4YaCTHIO KaTajau3aTtopa). JK30- U
SH/I0TEPMUYECKHe Peakliiy, TEPMOXUMUUYEeCKHe YpaBHEeHUSI.

[MToHsiTHE O CKOPOCTU XMMHYeCKOW peakuuu. [ToHsTHe 00 0OpaTUMBIX M HeOOpaTUMBIX
XUMUUECKUX peakiusix. [IoHsiTue O TOMOreHHbIX M TeTeporeHHbIX peakuusx. [loHsTHe O
kartanuse. [loHATHe 0 XUMHUUECKOM paBHOBecHMU. DakTOpbl, BWSIOLME Ha CKOPOCThb
XMMUUECKON peakLUU 1 T0JI0’KeHHe XMMHUUYeCKOr0 paBHOBECHS.

OKMC/MTeTbHO-BOCCTAaHOBUTE/IbHbIE PeakL[UH, 3JIeKTPOHHBIA 0asaHC OKUC/TUTeTbHO-
BOCCTaHOBUTebHOW peakuyy. CocTaBjieHWe ypaBHEHWI OKWC/IUTeTbHO--BOCCTAHOBUTE/IbHbIX
peakLuii ¢ UCI0/Ib30BaHWeM MeTo/ja 3/IeKTPOHHOTr0 OasiaHca.

Teopusi 3/1€KTPOJIUTUUECKON AUCCOLMALIMUA. DJIEKTPOUTBI U He3/IeKTPOoIUThl. KaThoHblI,
aHUOHBI. MexaHM3M [WUCCOLMALMM BeLeCcTB C pas/lMYHbIMM BHJAMHU XUMWUECKOM CBSI3U.
Crenenb auccoruanyi. CunbHble U c/1abble 371eKTPOUTHI.

Peakiiu MIOHHOTO OOMeHa. Y C/IOBUSI MPOTEKAHUs peakliii MIOHHOTO 0OMeHa, TIO/THbIe U
COKpall|éHHble MOHHBbIE ypaBHeHUs peakiui. CBOMCTBa KMCJIOT, OCHOBAaHUM U COJIed B CBeTe
npe/icTaB/ieHUid 00 37eKTPOMTUYUeCKOW [Juccolvauyu. KadecTBeHHble peaKkl[MM Ha HOHBL
[TonaTue o rugponrse Conen.

XumuuecKuii 3KcnepumeHm:

O3HaKOMJIEHHEe C MOJIe/ISIMU KPUCTa/VIMYeCKuX pelIéTOK HeopraHUuecKWx BelecTB —
METa//IOB U HeMeTa/yIOB (rpagura W anmasa), CJIOXKHBIX BeleCTB (X/J0puZa HaTpus),
WcciejoBaHUe 3aBUCUMOCTH CKODOCTHM XUMMWUECKOW peakiliyd OT BO3JeNCTBUSI pa3/IMUHBIX
(hakTOpOB, HCCe0BaHUE 3/IeKTPOIIPOBOJHOCTHA PAacTBOPOB BeILeCTB, Mpoliecca AUCCOLMaLuu
KHUCJIOT, IIesiouell U cosieli (BO3MOXKHO WCIIO/b30BaHUE BU/Ie0 MaTepuasoB), MpPOBe/eHHe
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OTIBITOB, W/TFOCTPUPYIOIIMX TPHU3HAKU TIPOTeKaHWsl peakluii MOHHOro obmeHa (oOpa3oBaHue
ocaZika, Bbifie/leHHMe Ta3a, o0pa3oBaHHWe BO/bl), OIbITOB, W/ITHOCTPUPYIOLIUX TPUMEpPbI
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peakli (ropeHue, peakLuu pas/IoXKeHUs, COeJVHEHNs),
pacro3HaBaHWe HeOpraHWYeCKUX BeIeCTB C TOMOILLbI0 KayeCTBEHHBbIX peaklyil Ha WOHBI,
pellleHre SKCIepuMeHTa/lbHbIX 3a/a4.

Hemerasibl 4 UX COeJUHEHUSA

OOmiasi xapakTepucTUKa TranoreHoB. OcCOOEHHOCTH CTpPOeHUsI aTOMOB, XapaKTepHbIe
crenieHU okuciaeHus. CTpoeHWe U (pu3MUeCKWe CBOMCTBA MPOCTHIX BELEeCTB — TajOreHoB.
XuMuyeckue CBOMCTBA Ha IIpUMepe xjopa (B3avMOZEWCTBHe C MeTa/ulaMd, HeMeTasllaMH,
mjesiouamu). XsopoBogopof. ConsiHas KWCAOTa, XUMHWUeCKWe CBOWCTBA, [O/yYeHHe,
rnpruMeHeHue. [{elicTBUe X/10pa U XJIOPOBOZIOPO/Ia Ha OpPraHM3M YesioBeKa. BakHelme X/10puibl
Y UX Haxo)KJleHue B TIpUpo/e.

OOmiasi xapakTepucTuka 3/1eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOeHHsI aTOMOB,
XapakTepHble cTerleHW OKucieHus. CTpoeHre W (U3MUeCcKHe CBOMCTBA MPOCTHIX BELECTB —
KHUC/I0pPOZa M cepbl. AJIZIOTPONHbIe MOAUGUKALIMKA KUC/IOPOJa U cepbl. XMMHUUeCKHe CBOMCTBa
cepbl. CepoBOJiOpO/Zl, CTpoeHUe, (GuU3UUecKhe U XUMHUUecKue cBoucTBa. OKCHAbI Cepbl Kak
TipeJiCTaBUTeNd KUCIOTHBIX OKCH0B. CepHasi KUC/IOTa, (U3MUYecKre U XMMHUUeCKue CBOMICTBa
(obmme Kak MpeACTaBUTENS Kjacca KHCIOT M creruduueckre). XUMHAUYECKHEe pPeakI[iH,
Jie)kalljie B OCHOBe TPOMBILUIEHHOTO Croco0a TMoyydeHHs] CepHOW KUCIOTHL [IprMeHeHue
cepHOI KucnoThl. ConMu CepHOM KUC/IO0ThI, KaueCTBeHHas peakliys Ha Cy/abdaT-uoH. HaxoxaeHue
ceppl U eé coefVHEHUN B TMpUpofe. XUMHUeCKOe 3arpsi3HeHHe OKpY’Karollen Cpefibl
COeIMHEeHUSIMU Cepbl (KUCJIOTHBIe [OXKAW, 3arps3HeHre BO3[yXa U BOJOEMOB), CIIOCOOBI ero
Npe/loTBpaLLeHUsI.

OO01jast xapakTepucTHKa 371eMeHTOB VA-rpynmbl. Oco0eHHOCTU CTPOEHHsI aTOMOB,
XapaKTepHble CTereHW OKHUC/IeHUs. A30T, pacrpocTpaHeHHWe B TIpUpoJe, Qu3Mueckue u
XUMHUUecKue cBoricTBa. KpyroBopot a3orta B mpupo/ie. AMMUaK, ero pusndyeckue U XumMuueckre
CBOWCTBA, MojiyueHue U rnpuMeHeHure. Cond aMMOHUS, UX (U3rYecKre U XUMHAYeCKre CBOMCTBa,
npuMeHeHre. KauecTBeHHasi peaklyss Ha HMOHbl aMMOHMs. A30THasi KUCJIOTa, €€ ToJiyueHue,
¢usnueckrie UM XUMUYeCKHWe CBOHCTBAa (00I[uMe Kak TMpeACTaBUTeNs Kjacca KHCIOT U
creruduyeckue). Vcnonb30BaHWe HUTPATOB U COJIell aMMOHHsI B KaueCcTBe MHUHepaTbHBIX
ynobpenuii. X¥MHUUecKoe 3arpsisHeHWe OKpY)Karolllel Cpefibl COeIMHEeHUsIMU a30Ta (KUC/IOTHBIE
JIO’KIM, 3arpsi3HeHUe BO3/yXa, MOUBbI U BOA0EMOB). Pocdop, annoTporHbie MogudbUKaLud
¢docdopa, ¢prsnueckre U xuMmuueckue ceorictBa. Okcug ocedopa (V) u dpocopHas KUCIOTa,
¢du3nuecke ¥ XUMUUECKHe CBOWMCTBa, TosyueHue. Vcrnonb3oBaHue ¢ochaToB B KauyecTBe
MHWHEPAaJbHBIX Y00peHUA.

OO0ijast xapakrepucTuka 31eMeHTOB I[VA-rpymmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTelleHW OKUC/IeHUsl. YT/epo/i, a/l/IoTPOIHble MOAW(UKALIMM, PaCIIpOCTpaHeHNe B
npupo/ie, pu3nuecKre U XMMHUUYeCcKre CBOMcTBa. Azcop6rusi. KpyroBopot yriepozia B Ipupo/e.
Oxkcujpl yriaeposa, ux (usnyeckue U XMMUUeCKWe CBOMCTBA, [|eMCTBUE Ha JKUBble OpPraHu3Mbl,
roJiyueHre U TIpUMeHeHHe. JKOJIoThudeckre Mpob/iemMbl, CBsi3aHHbIe C oKcuzioM yriaepoza (IV),
ruroTe3a ry1006a1bHOTO TOTeI/IeH!sl K/IMMara, MapHUKOBbIM 3¢ ¢eKT. YronbHas KUCI0Ta U eé
comv, ux (u3Myeckue U XMMHUYeCKUe CBOWMCTBa, ToOJiyueHHWe W TpuMeHeHue. KauecTBeHHas
peakiyss Ha KapboHar-uoHbl.  Vcriosib3oBaHWe  KapboHaToB B ObITy, MejuWIuHe,
TIPOMBIIILJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBoHauasibHbIe TIOHATHSI 00 OpraHWYeCcKUX BelllecTBaX KaK O COeJUHEHHsIX Yrjepoja
(MeTaH, 3TaH, JTW/IeH, aleTWIeH, 3TaHO/, TJMLepUH, YKCyCHasi Kucsaorta). IIpupogHbie
WCTOYHMKU YT7IeBOZOPOZOB (yrojb, TPUPOJAHBIA ra3, HedTb), MPOAYKTbl WX TepepaboTKu
(6eH3UH), UX pOJIb B OBITY U MPOMBIIIUIEHHOCTH. [TOHSATHE O OMOIOTUYECKU Ba)KHBIX BEI[eCTBaX:
Kupax, Oeskax, yryieBojax — W HMX pOAM B >KU3HU uesrioBeKa. MarepuanbHOe eJUHCTBO
OpraHUuYecKUX U HeopraHMUeCcKUX coeJuHeHU.
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Kpemuuii, ero ¢Qusnueckre ¥ XUMUUeCKHWe CBOWCTBA, TOJyueHHWEe U TpPUMeHeHUe.
CoenuHeHusi KpeMHusi B Tmipupoje. OOume mpencraBieHusi o6 okcuzge kpemuusi (IV) u
KpeMHHeBOU kucote. CUTMKAThl, UX MCII0/Ib30BaHUE B OBbITY, B IPOMBIIUIEHHOCTH. BakHetime
CTPOUTE/IbHbIE MaTepuasibl: KepaMuKa, CTeK/I0, IieMeHT, 6eToH, keyie300eToH. IIpobiembl
6e301MacHOT0 MCMOMb30BaHMUS CTPOUTEILHBIX MaTePUaiOB B TIOBCEIHEBHOM JKU3HU.

Xumuueckuti 3KcnepumeHm:

n3yuyeHre 00pa3l{0B HEOPraHMUECKHUX BeIeCTB, CBOMCTB COJISTHOM KHC/IOTHI, TIPOBe/jeHre
KaueCTBeHHBIX peaKLMi Ha XJIOpWZ-WOHBI U Hab/o/ieHre MPU3HAKOB MX IMPOTeKaHUs, OIbITHI,
oTpaxaroiye Gu3nueckre U XMMUUeCKre CBOMCTBA rajJioTeéHOB U UX COeAVHeHUN (BO3MOKHO
HCTI0/Ib30BaHNe BHZEOMaTepyasoB), O3HAaKOMJIEHHWEe C o0OpasllaMyd XJIOpHJOB (Ta/loreHUIoB),
O3HaKOMJieHHe C of0pa3ljaMd ceppl U €€ CoeJVHEHWsMH (BO3MOKHO HCIIO/Ib30BaHUE
BUZleOMaTepuanoB), HabmofeHWe Tmpoliecca OOyr/MBaHWS —caxapa I0f  JelcTBHeM
KOHLIEHTPUPOBAHHOM CEPHOW KWCJ/IOTHI, M3yYeHHe XUMUUYECKUX CBOWCTB pa30aBeHHON CepHOM
KWC/IOTBI, TIPOBe/leHre KaueCTBeHHOW peakIMM Ha CyabdaT-uoH U HabsoJeHue TpU3HaKa eé
MpOTeKaH!sl, 03HaKOMJ/IeHHe ¢ (M3MUYeCKUMH CBOWMCTBaMU a3oTa, (ocdopa U UX coefuHEHUN
(BO3MO>KHO MCIT0/Tb30BaHKe BHZIeOMaTepHUasioB), oOpasiiaMu a30THBIX U GochopHbIX ya0OpeHuH,
rnosyueHre, coOWpaHWe, pacro3HaBaHWe W HW3yueHWe CBOWCTB aMMHUaka, TIpOBeZieHue
KaueCTBEHHbIX peaklUWd Ha WMOH aMMOHHUsI U QocdaT-uoOH U H3yuyeHHe TIPU3HAKOB UX
MpOTeKaH!sl, B3aUMO/IefiCTBYe KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeZbl0 (BO3MOKHO
WICTI0/Ib30BaHKe BH/IeOMAaTepUanoB), U3yueHUe Mojeneld KpPUCTa/VIMuecKuX PpelIeToK aaMasa,
rpadura, ¢ynepeHa, O3HaKOMJIeHHe C TIPOLECCOM afcopOIMy pPacTBOPEHHBIX BeIleCTB
aKTUBUPOBAHHBIM YIJIEM W yCTPOMCTBOM TPOTHBOrasa, TojydeHue, cobupaHue, pacrio3HaBaHye
Y W3yueHHWe CBOWCTB YIJIEKHCJ/IOTO Ta3a, MpOBe/ieHre KaueCTBEHHBIX peaklui Ha KapOoHaT |
CUMUKaT-UOHbl W W3y4yeHWe TMPHU3HAKOB MX T[IPOTEeKaHWs, O3HAKOMJIeHWe C TMpPOAYKLMen
CUTUKATHON TIPOMBIILIZIEHHOCTH, pellleHre 3KCIepUMeHTaNbHBIX 3a/au Mo TeMe «BakHeliiue
HeMeTasl/Ibl U UX COeJUHEHUSI».

MeTa/uibl M MIX COeJHHEHHS

OO1jast XapakTepuCTUKa XUMWUECKHX 371eMEeHTOB — MeTa//IOB Ha OCHOBAaHUU UX
nosioxkeHust B [leproanueckoii cucteMe xuMuueckux syieMeHToB 1. V. MeH/jesieeBa U CTpOeHUst
atomoB. CTpoeHue MeTa/yioB. MeTanauueckasi CBS3b U MeTaljiMyeckas: KpUCTasyinyeckast
peliéTka. JJIeKTPOXUMHUUECKUNM psifi HarpsbkeHUM MeTasuioB. dusnueckre W XUMHUUECKUe
cBoiicTBa MeTa/uioB. OOIMe crocoObl Mo/yueHus: MeTa/uioB. [IoHSITHe 0 KOPPO3UM MeTasljioB,
OCHOBHBIE CI1I0COOBI 3aIUThI UX OT KOppo3ur. CruiaBbl (CTasib, YyTYH, JOPATFOMUHUMA, OpOH3a) U
VX TIPUMeHeHHe B ObITY U POMBIIIIEHHOCTH.

[IlenouHble MeTasibl: MONOXKeHUe B [leproznueckoil cucTeMe XWMUUECKHUX 3/1eMEHTOB
. . MeHjeneeBa, CTpoeHHe WX aTOMOB, HaxoxXzeHue B rpupoze. dusruyeckue U XUMHUYECKUe
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUZbI ¥ TUAPOKCUABI HaTpUs U Kanus. [IpumMeHeHHe
111e/IOUHBIX METa/l/IOB U UX COeUHEHUM.

[[lesiouHO3eMenbHbIE MeTas/ulbl MarHUM W Kajabluid: TosiokeHue B [lepuoanueckoit
cucTemMe XUMUUYeCKux syiemeHTOB [I. V. MeHjeseeBa, CTpOeHMe UX aTOMOB, HaxOXJeHUe B
nipupoie. Pu3nuecKkre U XUMHUUYECKHEe CBOMCTBA MarHUs M Kasblus. BakHelive coequHeHUs
KastbI¥sl (OKCH/], TUIPOKCHU, COH). ZKECTKOCTb BO/BI M CIIOCOOBI €€ yCTPaHeHUs.

AnmromuHuii: TionoxkeHve B Ileproguyeckoil cucreMe XuUMHUecKux 3nemeHToB [I. W.
MeHzieneeBa, CTpOeHUe aTOMa, HaxoXKJeHWe B mprpoje. dPusnueckre U XMMUUeCKUe CBONCTBA
anoMuHusi. AM(OoTepHbIe CBOMCTBA OKCHU/IA U TUIPOKCHA aTFOMUHUSI.

XKene3zo: monoxenue B Ilepuoanueckor cucteme XUMHUUeCKux 3syeMmeHTtoB [I. U.
MeHzienieeBa, CTpoeHHe aToMa, HaxoXKJeHue B npupoje. dusnueckre U XMMUUeCKHe CBOMCTBA
>kene3a. Okcuabl, ruapokcuabl U conu kenesa (II) u xenesa (III), ux cocraB, CBOMCTBa U
ToJlyueHue.

Xumuueckuii 3kcnepumeHm:



O3HaKOMJieHHe C oOpasljaMM MeTa/yIoB U CIVIABOB, WX (PU3MUECKUMH CBOMCTBaMU,
V3ydyeHHe pe3y/lbTaTOB KOPPO3WM METa/lIoB (BO3MOXKHO MCIIOTb30BaHUE BH/leOMaTepHaroB),
0Cco0eHHOCTeN B3aMMO/IeMCTBUS OKCHZA KasIbLIWsl U HATPHSI C BOZOM (BO3MOXXHO MCIIO/Tb30BaHHe
BU/leOMaTepUasioB), UCC/e[JOBaHWe CBOMCTB >KECTKOM BO/bl, TIpoliecca TOpDeHUs >kene3a B
KUCI0poZe  (BO3MOXKHO — WCIIO/Ib30BaHHWE  BH/EOMaTepuasoB), TIPU3HAKOB  MPOTEeKaHUs
KaueCTBEHHbIX peakLUii Ha WOHBI: MarHus, KasblUs, aJtOMUAHUS, LIUHKa, kene3a (II) u xenesa
(II1), mequ (II), HabOMrO/IEHHE U OTIMICAHUE TPOLIECCOB OKpAIlMBaHUS TJIaMEHW MOHAMU HaTpUs,
Kausl U Kajiblivsl (BO3MOXXHO KCIIO/Ib30BaHUE BHeOMaTeprasoB), UCCe0BaHUe aM(pOTepHBIX
CBOWCTB 'M/IPOKCH/IA a/IFOMUHUS U TUAPOKCH/IA LIMHKA, pelleHre SKCIiepuMeHTabHbIX 3a/au 10
TeMe «BakHelI1ie MeTaslibl U UX COeIMHEHUS».

XuMHA U OKpy)Kamlas cpeja

BeljectBa 1 MaTepuasbl B IOBCEIHEBHOM >KM3HU YesioBeKa. be3onacHoe ncrosb30BaHue
BEIIeCTB M XUMHUECKUX peakiyid B ObiTy. [lepBas TOMOIb TIpU XUMHUYECKHUX OXKOTax U
OTpaB/IeHUSIX.

XuMHUecKoe — 3arpsi3HeHHe — OKpyXawolledd  cpeibl  (TpefenbHas — [OINyCTUMast
KOHI[eHTpal[1s BelrlecTs, Aanee — [T1/1K). Poib XUMHHY B pellieHUH 3KOJI0THYeCKUX TIPo0/IieM.

XumuuecKuti 3kcnepumeHm:

n3yueHre 06pa3IoB MaTepHrasioB (CTEK/IO, CTI/IaBbl METAJIIOB, TIOJIMMEpPHbIe MaTepUarbl).

MescnpedmemHble cessu

Peanusaiusi MeXxnpeMeTHBIX CBs3ell MpU U3yuyeHUM XUMUU B 9 KJlacce OCYILeCTB/ISIeTCS
yepe3s WCIOAb30BaHWE KaK OOIIMX eCcTeCTBEHHO-HAyUHBbIX TOHATHM, TaK M IIOHSTHM,
SIBJISIFOLLIMXCSI CHCTEMHBIMU [/151 OT/Ie/TbHBIX MPeJMETOB eCTeCTBEHHO--HAYYHOI0 LIHKJIa.

OO1mmye ecTecTBeHHO-Hay4Hble TIOHSITHS: HAy4HbIA (DakKT, TMIIOTe3a, 3aKOH, Teopus,
aHa/mM3,  CHWHTe3,  KjaccM(UKalusi,  TepUOAUYHOCTb,  Hab/rofieHue,  JKCIIepUMEHT,
Mo/ie/IipOBaHue, U3MepeHue, Mo/ieJib, siBlieHue, TapHUKOBbIN 3(p(deKT, TeXHOI0r1sl, MaTepUasbl.

dusrkKa: marepusi, aToM, 3JIeKTPOH, IPOTOH, HEUTPOH, WOH, HYK/IWZ, W30TOIbI,
PaJlM0aKTUBHOCTb, MOJIEKYyJla, 3JIEKTPUUECKU 3aps[, TPOBOJHUKH, TIOMYIIPOBOJHUKHY,
IV3/IeKTPUKHY, (DOTO3/IEMEHT, BeIeCTBO, Telo, 00bEM, arperaTHOe COCTOsSIHWE BeIllecTBa, Tas,
pacTBOp, pacTBOPHMMOCTb, KpHUCTa/UIMyecKasi pelléTKa, CIiaBbl, (U3WYecKre BeJUUMHBI,
e/IMHULIbI U3MepPeHHsl, KOCMUUeCKoe MPOCTPaHCTBO, TIJIaHeThl, 3Bé3/bl, CoHLIe.

buonorusi: dorocuHre3, AbixaHue, 6uocdepa, 3KocHUCTeMa, MUHepasbHbIe YA0OpeHus,
MHUKPO3/IeMEHTbI, MaKPO3/IEMEHThI, TUTaTe/IbHbIEe Bell|eCTBa.

leorpagus: atmocdepa, ruzapocdepa, MuHepaibl, TOpHble TIOPOJbBI, IOJEe3HbIE
HCKOIaeMble, TOTJIMBO, BOAHbIE PeCYPCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
«XMUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IBTATBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHMs TPOTPaMMbl OCHOBHOTO 00mjero o0pa3oBaHus
JOCTUTAIOTCS B X0Zle 00yUyeHUs1 XMWY B eJUHCTBe yueOHOUM U BOCIIUTATeIbHOW JesTe/TbHOCTU B
COOTBeTCTBUM C  TPAJAULIMOHHBIMU  POCCUMCKUMU  COLIMOKYJbTYPHBIMU UM  JyYXOBHO-
HPaBCTBEHHBIMM L[€HHOCTSIMU, TIPUHATHIMU B 00IL[eCTBe TIpaBUIaMA U HOPMaMU TIOBeJeHUs U
CTIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHMs, CAMOPA3BUTHS U COLMAMM3aL[A 00YJarOIIUXCSl.

JINYHOCTHBIE pe3y/bTaThl OTPaKAlOT TOTOBHOCTb OOYyUarOIIMXCS PYKOBOCTBOBAThHCS
CUCTeMOM TIO3UTUBHBIX LIEHHOCTHBIX ODUEHTal[dii U pacllidpeHue OIbITa AesTeJbHOCTA Ha eé
OCHOBe, B TOM UH(CJIe B YaCTH:

1)maTpuoTHUYEeCKOr0 BOCIMTAHUA:

L[EHHOCTHOTO OTHOIIEHUSI K OTeUeCTBEHHOMY KY/JIbTYDHOMY, HCTOPUUECKOMY U
HayyHOMY HacC/e/di0, TOHWMaHUSl 3HAueHUs] XUMUUeCKOW HayKu B JXM3HH COBPEMEHHOTO
o01recTBa, CriocoOOHOCTH BJ/IAZIETh IOCTOBEPHOM MH(OPMaLMeld 0 TepeJoBbIX AOCTIXKEHUAX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XWMHH, 3aMHTEPEeCOBAHHOCTH B HAy4YHBIX 3HAaHHUSX 00
yCTPOMCTBe MUPa U 00I1[eCTBa;

2)rpaXkIaHCKOro BOCIIMTAHUSA:

TIpeJCTaB/ieHuss O COL[MA/bHBIX HOPMax M TpPaBWIaX MEXTUUYHOCTHBIX OTHOIIEHUN B
KOJIIEKTUBe, KOMMYHUKAaTBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  TIOJIe3HOW,
yueOHO-UCC/IeZIoBaTeIbCKOM, TBOPUECKOW U JIPYTUX BHUAAX [JeSTeTbHOCTH, TOTOBHOCTH K
pa3HO00Opa3HOI COBMECTHOM [1esITeIbHOCTH TTPY BBITIOJTHEHUH yueOHBIX, TI03HABaTe/IbHBIX 3a/jauy,
BBIITOJIHEHUM XUMHUYEeCKUX SKCIIePUMEHTOB, CO3JaHHM YueOHBbIX TIPOEKTOB, CTPeMJIEHHSI K
B3aMMOIIOHUMAHUIO Y B3aUMOTIOMOIIM B TPOLiecce 3TON yueOHOU AeATe/lbHOCTH, TOTOBHOCTH
OLIeHWBaTh CBOE TIOBe/leHHWe W TIOCTYIKA CBOUX TOBApHINed C TO3WIMU HPAaBCTBEHHBIX U
TPAaBOBBIX HOPM C Y46TOM OCO3HAHUSI MOC/Ie/ICTBUIA ITOCTYIIKOB;

3)1{eHHOCTH HAyYHOT'0 MO3HAHMSA:

MHUDOBO33pDeHUYeCKHe TIpe[CTaB/eHHdss O BellleCcTBé U  XUMHUUECKOW  peakluHu,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAayKW WM COCTABJISIIOIIME OCHOBY JIJist
MOHMMaHWs  CYIHOCTM HAyuyHOW KAapTHMHbI ~MHpa, TpeAcTaBieHus 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPO/IbI, B3aUMOCBSI3AX YesloBeKa C TIPUPOJHOM CpeZiol, 0 poJiu
XUMUHM B MIO3HAHWU ITUX 3aKOHOMEpPHOCTel;

To3HaBaTe/lbHble MOTHBBI, HarpaB/ieHHble Ha TIOJy4eHHe HOBBIX 3HAHUN TI0 XUMMHU,
HeoOXoauMble A1 OOBSICHEHWsS] HaOJIFO/laeMbIX TIPOLIECCOB W sIBJIEHWH, T103HABaTeTbHOM,
MH(MOPMAIIMOHHON U YUTAaTeIbCKOW KY/IbTYPhl, B TOM UHC/Ie HAaBLIKOB CAaMOCTOSITe/TbHOM pabOThI
C yueOHBIMM TEKCTaMH, CIIPABOYHOM JIUTEpaTypoH, AOCTYITHBIMH TEXHUUYECKWMH CpeJCTBaMU
MH(POPMALIMOHHBIX TEXHOJIOTUM;

WHTepec K 00y4YeHUIO M TMO3HAHUIO, H0003HATETbHOCTL, TOTOBHOCTb M CIOCOOHOCTH K
camMoo0pa30BaHUI0, TTPOEKTHON U MCC/Ie/[OBATeTbCKOW /IesiTe/IbHOCTH, K OCO3HAHHOMY BBIOODY
HaTpaB/IeHHOCTU U YPOBHS 00yueHUs B abHeHIIeM;

4)dopMupoBaHus Ky/JIbTYPhI 3i0POBbA:

OCO3HaHWEe 1[eHHOCTU >XU3HHW, OTBETCTBEHHOTO OTHOILEHUSI K CBOEMY 3/]0POBbIO,
YCTAaHOBKM Ha 3/I0POBbIM 00pa3 >KW3HU, OCO3HAHWE TIOC/Ie/ICTBUN W HETpUSITHe BpPeIHbIX
npuBbIueK (yroTpebsieHUs1 anKorossi, HapKOTUKOB, KypeHusi), HeoOXOAUMOCTU COOJIt0JeHuUs
rpaBu 0e30MacHOCTU TIPU OOpalleHuH C XUMHUECKUMH BeIeCTBaMd B OBITYy W peasbHOU
YKU3HU;

5)Tpy/0BOro BOCIMTAHUSA:

WHTepec K MPaKTHYeCKOMY M3yuyeHUI0 TIpodeccuid U Tpy/la pa3/IMuHOro pojia, yBakeHue
K TPyAy W pe3yjabTaTaM TPY/IOBON /IeATeJIbHOCTH, B TOM UHC/Je Ha OCHOBE TIPUMEHEeHUs
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TpeIMETHbIX 3HAHWM 10 XWMHH, OCO3HAHHBIA BLIOOD WHAMBUIYATbHOM TpaeKTOPUU

npo/io/KeHust 00pa3oBaHUsI C YUETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTU K XUMMH,

00ITIeCTBEHHBIX MHTEPECOB U TMOTpeOHOCTEeH, ycrmenrHol MpodecCUOHATBHON AesSTeTbHOCTH U

pa3BUTHsA HeOOXOJUMBIX YMEHHH, FTOTOBHOCTb aJJalITUPOBAThLCA B MpOdecCHoHaMbHOM cpee;
6)3K0/10rMuecKoro BOCIIUTAaHUA:

9KOJIOTMUEeCKH 1iesiecoobpa3Hoe OTHOLIeHWe K MPUPOo/ie KaK UCTOUHUKY YKU3HU Ha 3emiie,
OCHOBe eé CyIT|eCTBOBaHMs, TTOHMMaHHe 1[€HHOCTH 3/I0pOBOr0 W 0e30macHOro obpasa KM3HH,
OTBETCTBEHHOe OTHOIleHHe K COoOCTBeHHOMY (U3MueckoMy U TICUXUUYECKOMY 370DOBbIO,
0CO3HaHMe 1IeHHOCTH COOJTIO/IeHHsI TIpaBUI 6e30MacHOro MoBe/leHus Ipyu paboTe C BelleCTBaMH,
a TaK)Ke B CUTyalUsIX, YTPOXKAIOLLMX 3ZJ0POBbI0 U )KU3HU JTHOJel;

CIOCOOHOCTH TIPUMEHSITh 3HAHUS, T0/lydaeMble TPU W3YyUeHUU XUMUH, /IS peleHus
3a/lau, CBsI3aHHBIX C OKPY»Karollel TPUPO/IHOM CpeioH, /ISl TIOBbIlIeHHs YPOBHS 9KOJIOTHUeCKOH
KY/IbTYPbl, OCO3HaHHSI I7100a/TbHOTO XapakTepa 3KOJ0TMUecKUX Mpo0/eM U MyTel MX pelleHust
MOCpPeAICTBOM METO/I0B XMMUHU, SKOJOTMUeCKOr0 MBILLIJIEHUS], YMEHUs] PYKOBO/ICTBOBaTLCSl UM B
M03HaBaTeIbHOW, KOMMYHUKAaTUBHOM U COLIMA/ILHOM TTPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocrtaBe MmeTanpeAMeTHBIX pe3y/lbTaTOB BBIAEISIOT 3HAuWMble /s (DOPMUPOBAHUS
MHPOBO33peHUs1 00ljeHayuHble TIOHSATHS (3aKOH, Teopus, MPUHIIWII, TUroTe3a, GakT, cucrema,
TIPOLIECC, YKCTIEPUMEHT U JIPYTOe.), KOTOpPbIe HUCIOJIb3YIOTCSA B €CTECTBEHHO-HAyUHBIX YUeOHBIX
rpeMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUM U3 3TUX IIpeiMeTOB (POPMUPOBATh Tpe/iCTaBIeHN e O
1]e/IOCTHOM Hay4yHOH KapTHHe MHUpa, U YHUBepCajbHble yueOHble AelCTBUs (TI03HaBaTe/bHbIE,
KOMMYHHUKaTUBHbIE, Pery/siTUBHbIE), KOTOpble o00ecrieunBalOT (OpMHUPOBaHHE TOTOBHOCTH K
CaMOCTOSITe/ILHOMY TJITAHUPOBAHHUIO M OCYILIECTB/IEHUIO YUeOHOM /1eATeTbHOCTH.

ITo3HaBaTe/IbHbIE yHHBepCaIbHbIe yueOHbIe JeiiCTBUA

Ba3oBble 1oruyeckue JeMCTBUA:

yMeHUsI UCIO0JIb30BaTh MPHUEMBI JIOTUUECKOTO MBbIIIEHUSI TPW OCBOEHUM 3HAHUM:
pacKpbiBaTb CMBICI XUMUUECKHUX TIOHATUM (BBIENATh UMX XapaKTepHble TIPU3HaKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMHU TOHSTHUSMH), UCTIONb30BaTh TIOHATHS /it 00BsICHEHHs
oT/leNibHbIX (PAKTOB U sIBJeHUM, BBIOMPATh OCHOBAaHWS W KPUTEPUM [Jis KaacCUbUKALUN
XMMUUECKUX BellleCTB U XUMUUeCKHUX peakiui, yCTaHaB/IMBaTh MPUUUHHO-C/Ie[JCTBEHHbIE CBSI3U
MeXy 00BeKTaMU W3YyUeHUsl, CTPOUTh JIOTHUECKHE PacCyKAeHUs (MHAYKTHUBHbBIE, 1eIYKTHBHBIE,
T10 aHAJIOTUK), [ie/1aTh BbIBO/IbI U 3aK/IFOUEHUS;

yMeHUe TPUMEHSITh B Tpoliecce MO3HaHUs TOHATUS (TpeAMeTHbIe U MeTarpeZMeTHLIE),
CUMBO/IMUECKHe (3HAaKOBbIe) MOZE/H, HWCIOJb3yeMble B XUMWU, TPeo0pa30BbIBATh IIIMPOKO
TIpUMeHsieMble B XUMUU MO/Ie/TbHble TIPe/ICTaB/IeHUs] — XUMHUUYEeCKHM 3HaK (CUMBOJI 3/ieMeHTa),
xuMuueckass ¢GopMyna YW ypaBHeHHWe XWMHYeCKOW peakldd — TIpU pellleHnd ydeOHO-
MO3HaBaTe/NbHBIX 3a/lay, C Y4Y6TOM ITUX MOJeNbHBIX TIPeJCTaBJIeHUNM BBISBISATh U
XapaKTepr30BaTh CYIeCTBEHHbIE TPHU3HAKW H3yuaeMbIX OObEKTOB — XUMHUECKUX BEIeCTB U
XUMHUUECKUX Deakivii, BbISB/IATL OOIMe 3aKOHOMEPHOCTH, MPUYMHHO-C/IeZICTBEHHbIE CBSI3U U
TPOTHMBOPEUNs B U3yuaeMbIX IpoLjeccax U siBJIeHUsIX.

Bba3oBble uccieoBare/1bCKue AeldCTBUA:

yMeHUe HCI0/Ib30BaTh TOCTaB/eHHbIe BOMPOChl B KaueCcTBe WHCTPYMEHTa MO3HaHUS, a
TaK’kKe B KauecTBe OCHOBBI [jii (OpPMHPOBAaHHs THIIOTe3bl IO IIPOBEpKe TMPaBUILHOCTH
BbICKAa3bIBa€MbIX CYXK/eHU;

rpyoOpeTeHre OIMbITa IO TJIAHUPOBAHWIO, OpraHW3al[id W MPOBEEHUI0 yUeHUUeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/oaTh 3a X0/[0M IMPOL[ecca, CaMOCTOSATEIbHO TIPOTHO3UPOBATh €0
pe3ysbTaT, (hOpMy/IHMpoBaTh 000OIeHUS W BBIBOJbLI M0 pe3y/ibTaTaM ITPOBEJEHHOIO OIIbITa,
HCCIIeIOBaHMs, COCTAB/IATh OTUET O TIPOZIe/IAaHHOM pabore.

Pab6ora c uadopmanmueii:
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yMeHUe BbIOMpaTh, aHA/MM3UPOBAaTh M HMHTEPIPETUPOBaTb WH(GOPMALMIO Pa3TYHbIX
BUJOB U (POPM TMpeJCTaB/IeHHs, IOJyyaeMyl0 M3 PasHbIX MCTOYHUKOB (Hay4HO-TIOIMYyJ/sipHast
JiTepaTypa XHUMHUECKOTO COJiep)KaHWsi, CIpaBOuYHble TMoco0us, pecypchl VIHTepHeTa),
KPUTHUECKU OLIeHUBaTh MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO MH(OPMALIMIO;

yMeHMe TIPUMEHSITh Pa3/IMuHble METO/IbI U 3arpOChl TIPH MOMCKe U 0TOOpe MH(MOPMALUK 1
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAMMBIX ZIJisl BBITIOJTHEHUST yueOHBIX U M03HaBaTeIbHBIX 3a/au
OTipeie/IEHHOTO THIA, TNpUoOpeTeHHe OMbITA B 00/IACTH WCIIO/B30BaHUS HMH(MOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTW, OBlaJieHue Ky/JIbTYPOM aKTUBHOT'O WCI0J/Ib30BaHUS PA3/TAYHBIX
TOVMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OPMY TIpeJCTaBIeHUS
yvH(boOpMaLMM U WUIIOCTPUPOBAaTh pelllaeMble 3a/lauM HeC/I0)KHbIMA CXeMaMH, JuharpaMMaMi,
apyrumu popmamu rpaUKu ¥ UX KOMOWHALUSMU;

yMeHHe HCIO/b30BaTh W aHA/IW3UPOBaTh B TIpoliecce yueOHOM W MCCIe[0BaTe/bCKOM
JiesITeTIbHOCTU MH(GOPMALIMIO O BIWSHUM TPOMBILLITIEHHOCTH, CebCKOTr0 X035HCTBa U TPAHCIIOpTa
Ha COCTOsIHWe OKpY»Karollel TIPUPOJHOU CpeJbl.

KoMMyHMKaTHBHbBIE YHUBepCa/IbHbIe yYeOHbIe /[efiCTBUS:

yMeHUs 3a/laBaTb BOMpPOCHl (B XoZe [auanora U (Wid) [AWCKYCCHUHU) M0 CYLIeCTBY
obcy>kmaeModi TeMbl, (HOPMY/IMPDOBATh CBOW TIPEJIOKEHUS] OTHOCHUTETBHO BBITIOTHEHHUS
Tipe/I/IOKeHHOM 3a/iauu;

yMeHUusl TIpe/CTaB/sAThb IOJlyueHHble pe3y/bTaThbl IT03HABATeIbHOU [esiTeJIbHOCTH B
YCTHBIX U MHUCbMEHHBIX TeKCTaX; JeaTh Mpe3eHTalyi0 Pe3ybTaTOB BbIMOIHEHUS] XUMUUECKOT O
JKCriepuMeHTa (1abopaTOpPHOrO OIbITa, JlabopaTOpHOW pabOoThI MO HWCC/IeJOBAaHUIO CBOWCTB
BeIlleCTB, yueOHOT0 MPOEeKTa);

yMeHUs1 yueOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM TMO3HaBaTeTbHOU U
WCC/Ie/IOBaTeIbCKON /IeATeIbHOCTH TPH pellleHNHd BO3HMKAKIUX TIpobjeM Ha OCHOBe yuéTa
00IMX WHTEPecOB M COTJIACOBAaHWS TO3WIMK (00CYy)KZeHus, 0OMeH MHEHUsIMU, «MO3TOBbIe
LITYPMbI», KOOPAWHALIMSI COBMECTHBIX [IeMCTBUM, OTpe/iesieHre KpUTepreB T0 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThI U IpyTHe).

PerynssTUBHBbIe yHHUBepCa/IbHbIe yueOHbIe /|efiCTBHA:

yMeHHe CaMOCTOSITe/IbHO OMNpeZiesisiTh LeJiu AesATebHOCTH, TVIaHUPOBAaThb, OCYLL{eCTBJISATh,
KOHTDPOJIUPOBaThb W TIpU HEOOXOJWUMOCTH KOPPEKTUPOBaTh CBOKO [eSTeTbHOCTh, BBIOMpATh
Haubosee 3(dekTrBHbIE CIIOCOOBI  pellleHUss y4eOHbIX U TIO3HABAaTebHBIX  3a/ady,
CaMOCTOSITE/IbHO COCTaB/ISATb WM KOPPEKTUPOBAThb Tpe/I0KeHHbIM aJrOpuTM [IeHCTBUM TMpU
BBITIOJTHEHUM 3a/laHUH C Y4YETOM TIOJyYeHUsS] HOBBIX 3HAaHWH 00 HW3yuyaeMbIX OOBEKTax —
Bell|eCTBaxX M peaklusiX, OLleHUBaThb COOTBETCTBUE TOJIyUeHHOTO pe3y/bTaTa 3asiBJIeHHOM Lie/y,
yMeHHe UCII0/1b30BaTh Y aHaIM3UPOBaTh KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUM 3a/laHUM.

INPEJMETHBIE PE3YJ/IBTATHI

B cocraBe rmpefMeTHbIX pe3yJbTaTOB II0 OCBOEHHIO 00s3aTesbHOrO COJlepKaHus,
yCTaHOBJIEHHOTO [JaHHOMW (eziepasbHONM paboueli TpOrpamMMol, BBIJENSIOT: OCBOEHHBIE
00yyJaroIMMUCS HayuHble 3HaHWs, yYMEHWs M CIOCOObI /eHCTBUM, crieruduUeckue s
rpegMeTHON 00macT «XUMUSI», BUIBI [I€STENLHOCTH TI0 TIOYYeHWI0 HOBOTO 3HAHUS, €ro
WHTEePIIpeTaLyy, TpeoOpa30BaHUI0 U TIPUMEHEHHUIO B Pa3/IMYHBIX YueOHBIX U HOBBIX CUTYal[HsIX.

K koHIy obyueHuss B 8 K/1acce ripeMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE /10JDKHBI
oTpakaTh CHOPMUPOBAHHOCTD Y 00YUarOIUXCsT YMEHUH:
o PacKpbIBaTh CMbBICT OCHOBHBIX XUMUUECKWX TOHSITHI: aTOM, MOJIeKy/a, XUMUUeCKU
3/IeMEHT, TIPOCTOe BeIeCTBO, CJ0XKHOe BelecTBO, CMech (OJHOpPOJHAs W HeOAHOPOZHast),
BaJIeHTHOCTh, OTHOCHTE/IbHAsi aTOMHasi U MOJIEKYJIsipHasi Macca, KOJIMYeCTBO BellecTBa, MOJIb,
MOJISIpHAasi Macca, MaccoBasi [0Sl XUMHUYECKOTO 3jieMeHTa B COeJUHEHUH, MOJSIPHBbIA 00BEM,
OKCH/], KUC/IOTa, OCHOBaHUe, COJlb, 3JIEKTPOOTPULIATe/TIbHOCTh, CTeNeHb OKUC/IeHUs], XUMUUecKast
peakiusi, KaaccuUKalys peakiuil: peaklWy COeAUHEHUs], PeaklUU pa3/ioxKeHWs, peakluu
3amellleHusi, peakliii oOMeHa, 9K30- U SHJ0TepMUYecKre peakiuu, TeroBon 3ddeKT peakiuu,
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PO aToMa, 37IeKTPOHHBINA CJIOM aToMa, aTOMHasi opOuTasib, painyC aToMa, XMMUYecKasl CBSI3b,
MoJISIpHasl U HemoJjisipHasi KOBaJleHTHasi CBsI3b, MOHHAs CBs3b, MOH, KAaTHMOH, aHWOH, pacTBOp,
MaccoBasl [10/is1 BelljecTBa (TIPOLIeHTHasi KOHILIEHTpaLusi) B pacTBOPE;

o W/UTIOCTPUPOBaTh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX TOHSATHUN W TPUMEHSITb 3TU
TIOHSITUS TP OTMCAaHUU BellleCTB U UX TIpeBpallieHUi;

o WCII0/Ib30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJi1 COCTaBleHUs (OpPMyJ BeLeCTB U
ypaBHeHUM XMMUYeCKUX peaklui;

o OTIpe/ie/IATh BaJIeHTHOCTh AaTOMOB 3/eMEHTOB B OWHApHBIX COEAWHEHUSX, CTeleHb
OKHCJIEHHSI 37IeMEHTOB B OMHAPHBIX COeIUHEHUSIX, TPUHAZJIEXXHOCTD BEITIeCTB K OTpeZie/IEHHOMY
K/laccy coeAuHeHUM 1o ¢dopMmynaMm, BUJ, XUMHUECKOW CBsi3U (KOBajieHTHass M HWOHHasi) B
HeopraHUueCcKUX COeJUHeHUSIX;

° packpeiBaTh cMmbica Ilepuoguueckoro 3akoHa [l. M. MeHgeseeBa: [NeMOHCTPHUPOBAThb
TOHMMaHHe MepruoJuUecKor 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3/IEMEHTOB OT UX IOJI0XKEHUS B
[Tepuoauueckoii cucTeMe, 3aKOHOB COXpaHEHMs] MacChl BeI[eCTB, TIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKY/ISIDHOTO yUeHUsl, 3aKoHa ABOra/ipo;

o OTNMChIBaTh W XapaKTepu3oBaTh TabauuHyto dopmy Ileproanueckol CHUCTEMbI
XUMUYECKHX 37IEMEHTOB: pa3/iMuaTh MOHATHS «TJlaBHas ToArpymmna (A-rpymmna)» U «mobouHast
nogrpynma (b-rpymma)», Masible U 6osiblliie TIepUOJbI, COOTHOCUTH 0003HaueHHs, KOTOpbIe
UMeroTCs B Tabsuile «Ilepuoguueckasl CUCTeMa XUMHUeCKuX 3y1eMeHToB 1. 1. MeHzeneeBa» C
YMCJIOBBIMUA XapaKTePUCTUKaMHU CTPOEHHsI aTOMOB XMMUUECKHX 3/1eMEeHTOB (COCTaB U 3apsij
sapa, o0l1ee UMC/IO 3/IEKTPOHOB U Pacrpezie/ieHre UX 10 3/IEKTPOHHBIM CJI05IM);

o K/accupuLMpoBaTh XUMUUECKHe 371eMeHThbl, HeopraHW4ecKue BelllecTBa, XUMUUecKue
peakiuu (10 YUC/IYy ¥ COCTaBy YYaCTBYIOLIMX B peakl[iu BeIleCTB, M0 TeIioBoMYy 3P deKTy);
o XapakTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUYeCKHe CBONCTBA BeIIeCTB pa3UUHbIX

K/IaCCOB, TIOATBEP>KJasi OIMCaHWe TPUMepaMy MOJIEKYJISIPHBIX YPaBHEHWM COOTBETCTBYIOIIUX
XUMHYECKUX pPeaki[nii;

L4 IMPOrHO3MPOBATH CBOMCTBa BelleCTB B 3aBUCHMMOCTM OT HMX Kd4Y€CTBEHHOI'O COCTdBd,
BO3MO>XHOCTH MMPOTEKAHUA XUMHWUYECKUX npeBpameHHﬁ B Pa3/IMUHBIX YCJIOBUAX;
L BBIUUC/IATE OTHOCHUTE/IBHYHO MOJIEKY/IADHYHO U MOJIADHYIHO MdACChI BeleCTB, MdCCOBYHO

J,0/IF0 XMMHUYeCKOr'0 3/71eMeHTa 1o (popMyJie CoeIMHeHHs], MaCCOBYIO /IOJIIO BelllecTBa B pacTBOpe,
MPOBO/IMTH PACUéThl 10 YPAaBHEHUIO XUMUYECKOM peakLuy;

. MPUMEHSATb OCHOBHbIE Olepaldd MbIC/IUTE/TbHON [JesTeTbHOCTU — aHa/lu3 U CUHTe3,
CcpaBHEHHWe, 0000leHWe, CUCTeMaTU3alulo, KJacCU(UKALMIO, BbISBJIEHWE  MPUUYUHHO-
-C/le[ICTBEHHbIX CBsi3eli — /[jIs HW3y4yeHUs] CBONCTB BeIleCTB W XUMUUECKHUX peakLuy,
eCTeCTBEHHO-HayuHble MeTO[bl TI03HAaHUSI — HaOMoJeHre, U3MepeHue, MOJeTUPOBaHMUE,
9KCIePUMEHT (peasbHbI U MbIC/IEHHBIN);

. C/iefoBaTh  TpaBW/aM  TI0JIb30BaHUSI XUMHUECKOW TIOCyZod U J1labopaTOpHbIM

obopyZoBaHHeM, a TakKXke TIpaBUIaM oOpaileHuss C BeleCTBAMH B COOTBETCTBUH C
WHCTPYKLMSIMU 110 BBINIOJTHEHUIO J1aDOpPaTOPHBIX XUMHWUYECKHUX OIBITOB IO TIONYUEHHIO W
cobupaHuio ra3000pasHbIX BelecTB (BOAOPOJA M KUCJIOPOZa), MPUTOTOBJIEHHIO PACTBOPOB C
onpeseIEHHOM MaCCOBOM [Jl07le pacTBOPEHHOIO BelecTBa, I[JIAaHMPOBaTb U TPOBOJWTH
XUMHUYECKHe SKCIepUMEeHThI M0 pacro3HaBaHUIO PAacTBOPOB IIle/iouell M KUCIOT C TMOMOLbIO
VH/MKaTOPOB (11aKMyC, (heHosbTaNenH, METUIOPaHX U Jpyrue).

K koHIly 00yueHust B 9 Kj1acce TipeZiMeTHbIe pe3y/IbTaThl Ha 6a30BOM YpOBHE [JOJDKHBI OTPaXkaTh
c(OpPMHPOBAHHOCTH ¥ 00YYAOILIXCS YMEHHIA:

o PaCKpBIBaTh CMBIC/I OCHOBHBIX XWMHYECKHUX TIOHSTHUN: XUMHUUECKWW 371eMeHT, aToM,
MOJIeKy/la, WMOH, KaTWOH, aHWOH, IIPOCTOe BeLleCTBO, C/0XKHOEe BellleCTBO, BajleHTHOCTD,
3/1eKTPOOTPULIATE/IBHOCTb, CTeleHb OKWUC/EeHUs, XUMHUUecKas peaklus, XWUMHYecKas CBsi3b,
TerioBor 3 eKT peakiyu, MOJIb, MOJISIPHBIM 0O0BEM, PacTBOP, /1€KTPOJIUTHI, HENEKTPOJIUTHI,
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3/IeKTPOJIUTHYECKas: [UCCOLMAINs, Peak[ud HOHHOTO OOMeHa, KaTaju3aTop, XUMHUUYecKoe
paBHOBecHe, oOpaTUMble U HeoOpaTHMble peakLUd, OKHCIUTEeIbHO-BOCCTAHOBUTEbHbIE
peakLuy, OKUC/IWTeNb, BOCCTAHOBUTE/b, OKHUC/IEHWe U BOCCTAHOBJIEHHE, a/lJIOTPOIuS,
am(bOoTepHOCTb, XUMHUYECKasi CBsI3b (KOBa/leHTHAasi, MOHHAs, MeTa/l/InuecKas), KpUcTaaindyeckast
pelléTKa, KOpPpPO3Usl MeTa/uIOB, CIUIaBbl, CKOPOCTb XWMWUECKOM peakLyH, IpefebHO
JornyctuMast KonuenTpauus [1/1K Bejectsa;

. WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHUUECKUX TMOHATUM W TPUMEHSATh 3TH
TIOHSITHS TIPU OTNMCaHUM BeLLeCTB U UX TIpeBpallieHUi;

o WCMO/b30BaTh XWMHUYECKYH0 CUMBOJMKY [l COCTaBieHHss (OpMyJs BellecTB U
YPaBHEHUH XUMUYECKUX peakLui;

. orpeJieNsiTb BaJICHTHOCTb U CTelleHb OKUC/IeHUS] XUMUYeCKUX 3JIEeMEHTOB B COeZIUHEHUSIX
Pa3/IMUHOr0 COCTaBa, MPHHA/JIeKHOCTb BeLIeCTB K OINpeAeNéHHOMY K/IacCy COeJUHEHWM M0
(dbopmynaMm, BUJ, XUMUUECKOW CBS3M (KOBaJIeHTHas, MOHHasl, MeTaslyinuyecKasi) B HeOpraHnyeCcKux
COeJUHEHUSIX, 3apsJ, MOHA M0 XUMHUUeCKoW (opMysie, xapakTep CpeJbl B BOJHBIX PacTBOpax
HeOpraHU4eCKUX COeJMHEeHUH, TUM KPUCTa/VINYeCKOU peléTKY KOHKPeTHOIO BellleCcTBa;

. packpeiBaTh cMbICT [Tepuoguueckoro 3akoHa [. 1. MeHzeneeBa U 1eMOHCTPUPOBAThL €ro
TIOHMMaHKe: OIKChIBaTh M XapaKTepu3oBaThb Tab/inuHyro (opmy Ilepuoanueckod CHUCTEMbI
XUMUUYECKUX 37IEMEHTOB: pa3jiMuaTh MOHATHS «IJlaBHas ToArpymma (A-rpymmna)» U «mobouHast
nogrpynma (b-rpymma)», Masible U Oosiblliie TIepUOJbI, COOTHOCUTH 0003HaueHWs, KOTOpbIe
UMEIOTCSl B TIEPUOJIMYECKOW Tabsvile, C YKMCIOBBIMM XapaKTePUCTUKaMHM CTPOEHHsI aTOMOB
XUMUYECKUX 3/IeMeHTOB (COCTaB U 3apsif spa, o0liee YKC/I0 3JIeKTPOHOB M pacIipe/iesieHre ux
TI0 JIEKTPOHHBIM CJI0SIM), OOBSICHSITH O0IIVie 3aKOHOMEPHOCTH B M3MeHEeHUH CBOWCTB 37IEMEHTOB
U UX COeJUHEHWU B TpeJiefiax MajblX Mepro/IoB W TJIaBHBIX MOATPYII C YYETOM CTPOEHUS KX
aTOMOB;

. K/accupULMpOBaTh XUMHUUECKUe 3/1eMeHThl, HeOpraHhyeckue BellecTBa, XUMHUeCKUe
peakiuu (10 YMC/Iy U COCTAaBY YYaCTBYIOLMX B PeaklMM BeLeCTB, M0 TerioBoMy 3¢ deKTy, rno
M3MeHeHHUIO CTeleHel OKUC/IeHUs] XMMUYEeCKUX 3/1eMEeHTOB);

J XapaKkTepu30BaTh (OMKCHIBAaTh) 0OIMe U crelu@uUueckde XUMUYeCcKHe CBOWCTBa
MPOCTBIX U CJIOXKHBIX BELeCTB, MOATBepP)KAas OMKCaHWe MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX
ypaBHEHW COOTBETCTBYIOIUX XUMHUUECKUX PeaKLvii;

. COCTaBJ/IAATh yPaBHEHUS 3/1€KTPOJIMTUYECKOM [JUCCOLMALMM KUCJIOT, LeJ04er U Coeu,
TOJIHbIe W COKpAIl|éHHbIe YPaBHEHUS peakldii HWOHHOTO OOMeHa, ypaBHEHHS peakIiui,
MOJTBEPXKJAIOLIMX CYLeCTBOBaHHWEe TeHeTUUeCKOM CBSI3M MeX/y BeLlecTBaMU Ppa3/InyHbIX
KJ1aCCOB;

o pacKpbIBaTb CYLHOCTb OKHC/IUTeIbHO-BOCCTAHOBUTE/IBHBIX peakLUid I0CPeJCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO 0asiaHCa 3TUX peaKiui;

o MPOrHO3UPOBaTh CBOMCTBA BELECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTU
MpOTeKaHUsl XMMUUYEeCKHX TMPeBpallleHU B pa3/IMUHbIX YC/IOBUSX;

. BBIUMCJ/IATh OTHOCUTE/IbHYKO MOJIEKY/ISIDPHYFO M MOJISIDHYFO MacChl BeleCTB, MacCCOBYHO
JI0JIF0 XMMUUECKOro 37ieMeHTa 1o (popmyrie coeiMHEeHNsI, MaCCOBYIO JIOJIO Bell[eCTBa B pacTBOPe,
TIPOBO/MUTDL PACUéThl 10 YPaBHEHUIO XMMUYECKOW peakLuy;

. coO/ofaTh  TIpaBW/Ia  TO/Ib30BAaHUS  XMMWYECKOH TOCyIol W j1abopaTOpHBIM
obopyoBaHHeEM, a TaKxKe TpaBuia 0OpalljeH!st C Bell[eCTBaMH B COOTBETCTBUM C UHCTPYKLIUSIMHU
10 BBIMOJIHEHUIO J1aDOpaTOPHBIX XWMHUYECKHWX OIbITOB TI0 TIOMYUYeHHW0 U COOMpaHHUIo
ra3000pa3HbBIX BelllecTB (aMMHaKa W yTIeKUC/I0ro Ta3a);

. MPOBOJUTH peakliy, TMOJTBEp)KJaroliie KayeCTBeHHbIM COCTaB pa3/MUHbIX BelLeCTB:
pacrio3HaBaTh OIBITHBIM TyTéM XJI0pUj-, OpoMuf-, uoaua-, Kapbonar-, docdar-, cunukar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHUOHbI aMMOHMSI UM  WOHBI W3Y4YeHHbIX  MeTaslioB,
MIPUCYTCTBYIOLL[ME B BOJHBIX PACTBOPaX HEOPraHUYECKUX Bell|eCTB;
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o MPUMEHSITh OCHOBHbIE OTEepaliii MbICUTELHOW /leATeTbHOCTH — aHaau3 U CHUHTe3,
cpaBHeHMe, 000011leHre, CHCTeMaTH3al|io, BhIsIBJIeHHe PUUNHHO-C/Ie[ICTBEHHBIX CBsI3el — IS
M3y4yeHUs] CBOMCTB BeIlleCTB U XUMUUYECKUX peakiui, eCTeCTBeHHO-HayuHble MeTO/bl MTO3HAHUS
— HabJroJeHne, U3MepeHre, MOZIe/TMPOBaHKe, SKCTIepUMEHT (peaslbHbIN Y MbIC/IEHHBIN).

IIPOBEPAEMBIE TPEEOBAHUSA K PE3YJIBTATAM OCBOEHHNSA OCHOBHOI
OBPA3OBATEJ/IbHOH ITPOT' PAMMEI,
INPOBEPAEMBIE OJIEMEHTBI COJEPXXKAHUSA

[TpoBepsieMbie TpeOOBaHUS K pe3y/IbTaTaM OCBOEHUsI OCHOBHOM
obpa3oBaTe/TbHOM MporpaMMsI (8 Kiacc)

Kop, [TpoBepsieMblie MpeMeTHbIE pe3y/IbTaThl OCBOEHUST OCHOBHOMH
TIPOBEPSIEMOT0 obpa3oBaTe/TbHOM POrpaMMbl OCHOBHOT'O 0011[ero 00pa30BaHuUs
pe3ysibTara
1 ITo Teme: "IlepBOHavambHbIE XUMUUYECKHE TTOHATUS"
1.1 PACKpbIBaTh CMBIC/T OCHOBHBIX XHUMMWUECKUX TIOHATHH: aTOM, MOJEKYIa,

XUMUUECKUW S/IeMeHT, TPOCTOe BelecTBO, CJI0XKHOe BeLeCcTBO, CMeCh
(ogHOpOJHAsi U HEOJHOPOJHasl), BaJleHTHOCTb, OTHOCUTEeNbHAasi aTOMHas U
MOJIEKY/ISIpHasi Macca, KOJMYeCTBO BelecTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi [I0Jii XUMHUECKOT0 3/ieMeHTa B COeJUHEHHH, MOJISIPHBIM 00beM,
XUMHUUeCKass peaklus, KiacCubUKalyds peaklyi: peakiuu CoequHeHUs,
peaklMy pa3/ioKeHWsl, peakLWd 3aMelleHHs], peakluydd oOMeHa, 3K30- U
9H/I0TePMUYECKHe peakliH, TelyIoBOM 3¢ ¢eKT peakldd, pacTBOpP, MaccoBast
[l0J1s1 BelljeCcTBa (TIpOLIeHTHAsi KOHLIEHTpaLUsi) B pacTBope

1.2 W/TIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUECKHX MOHSITUM U IPUMEHSITh
3TU MOHSITUSI TIPU OTHMCAHUU BeILeCTB U UX TMpeBpalleHUi

1.3 WCI10/1b30BaTh XMMUYECKYI0 CUMBOJIMKY [i7Isl COCTaB/eHusi (h)OpMyJl BelllecTB U
yPaBHEHUN XUMUUeCKUX peakLui

1.4 pacKpbIBaTh CMBIC/I 3aKOHOB COXPaHEHMsl MacChl BeIIeCTB, TTOCTOSIHCTBA
cocTaBa, aTOMHO-MOJIEKY/IIPHOTO yueHus1, 3aKoHa ABOTraZipo

1.5 OTIpe/eNIATh BaJIEHTHOCTh aTOMOB 3/IeMEHTOB B OMHAPHBIX COeAMHEHUSIX

1.6 KJacCU(ULMpoBaTh  XMMHYeCKWe peakiuu (10 YMCIy M COCTaBy
y4aCTBYIOIIMX B PeakL|UM BeLeCTB, 10 TeIJIOBOMY 3(PQeKTy)

1.7 BBIUMCJIATH OTHOCUTE/IbHYIO MOJIEKYJIIPHYIO M MOJISIDHYRO MaCChl BeLeCTB

1.8 BBIUMC/ISITh MacCOBYKO [IOMIF0  XUMUUECKOTO 3jeMeHTa T0 ¢dopmysie
CcoelMHeHwUs,

1.9 BBIUMC/IATE MACCOBYIO [OJIIO Bell[eCTBa B PaCTBOpPe

1.10 MPUMEHSITh  eCTeCTBEHHO-Hay4YHble MeTO[bl TIO3HaHWS - HabmojeHue,

r3MepeHue, MOJeMpOBaHNe, SKCIepUMeHT (peasibHbIA Y MBbICJIEHHbIN)
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[To Teme: "BakHeli1e nipe/CTaBUTe/Id HeOPraHWUYeCKUX BelljeCTB"

2.1

PaCKpbIBATE CMBIC/I OCHOBHBIX XHWMHUUYECKHX TTOHSATHN: OKCH/J, KHC/I0TaA,
OCHOBaHHe, COJIb

2.2

orpefie/iATh  INPUHAJJIE)KHOCTb  BeIeCTB K  OMNpeZie/ieHHOMY  KJacCy
coeliHeHU 1o (popmysiam

2.3

K/1accuuIMpOBaTh HeOpraHWyeckKue BelllecTBa

2.4

XapaKTepu30BaThb (OMMCHIBaTh) OOIMe XUMUYEeCKHe CBOWCTBA BeL[eCTB
pa3/IMYHBbIX K/acCoB, MOATBep)KJas OIMCaHWe I[pUMepaMH MOJIEKYJISIPHBIX
ypPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX peakLui

2.5

MPOTHO3UPOBaTh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTeKaHUS XUMHUUYECKUX TpeBpallleHuid B pa3/IMUHbIX
YCJIOBUSIX

2.6

C/lefioBaTh MpaBWIaM TO/b30BaHUSI XMUMHUUECKOUW TMOCYAON M J1abopaTOPHBIM
obopyZoBaHMeM, a Takke TMpaBWiaM oOpallleHHuss C BellecTBaMU B
COOTBETCTBUM C MHCTPYKI[USIMU TI0 BBITIO/THEHUIO 7Ta00PAaTOPHBIX XUMHUUYECKUX
OTIBITOB TI0 TIOJyYeHUI0 M COOMpaHHWI0 ra3000pa3HbIX BellecTB (BOJOpoa U
KHC/I0POZa), TIPUTOTOB/IEHHIO PacTBOPOB C OIpe/ie/leHHOW MacCOBOM fAonei
pPAacTBOPEHHOTO  BeIeCTBa, IUIAHUPOBaTb W TPOBOAUTH XHUMHUYECKHe
SKCTIepUMEHThl 110 pacrlio3HaBaHUIO pacTBOPOB Lesioueil U KUCIOT C
MOMOLIbI0 UHAUKATOPOB (1akKMYC, dheHosTanerH, METUIOPaHX U IPYTUE)

2.7

MPOBOJUTDH pacueThl [0 YPaBHEHUIO XUMHUUYECKOUW peakLuu

[To Teme: "Ilepmopnueckuii 3akKoH U [lepuoanueckass cucTeMa XUMHYECKUX
snementoB [I.W. MeHgeneeBa. CTpoeHuMe aTOMOB. XUMUUYecKas CBSI3b.
OKuCIUTE/TbHO-BOCCTaHOBUTE/TbHBIE Peaki[iu'

3.1

pacKpblBaTb CMBIC OCHOBHBIX XMMMUECKMX T[IOHATUH: SIIp0  aToMa,
3/IEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOWTaib, paguyC aToMa, XMMHYecKas
CBSI3b, ToJIsIpHast u HeroJsipHast KOBa/IeHTHasl CBSI3b,
3/IeKTPOOTPULIATEeNIbBHOCTb, MOHHAs CBSI3b, WOH, KaTHOH, aHWOH, CTeleHb
OKUCJ/IeHUsI

3.2

K]IaCCI/ICl)I/IL[I/IpOBaTB XUMHUYeCKHe 3/1eMeHThI

3.3

OIMUCHIBATh U XapaKTepu30BaTh TabmuuHyto ¢opmy [leproarueckoil CCTeMBI
XUMUUECKUX SJIEMEHTOB: pa3/iuuaTh TMOHATHS 'TjaBHasi mnoArpymmna (A-
rpymmna)’ u "nobouHas mnoxrpymrmna (b-rpymma)”, "maneie" u "6onbliue"
MeprO/ibI

3.4

packpeiBaTb  cmbicl  Ilepuoaunueckoro  3akoHa [I.JMI.  Mengeneesa:
JIeMOHCTPUPOBaTb [OHMMaHWe TepUOJUYeCKOM 3aBUCHMOCTH CBOWCTB
XUMHUUECKHX 3JIEMEHTOB OT UX M0JI0KeHus B [leproanueckon cucreme

3.5

COOTHOCUTH 0003HauUeHUsI, KOTOpble UMerTCs B Tabsuie "Tlepropnueckas
cicreMa XxumMuueckux snemeHToB .M. MeHpgeneeBa" ¢ 4uC/IOBBIMU
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XapaKTepUCTUKaMUA CTPOeHHsi aTOMOB XHWMHYeCKHWX 3/IeMEeHTOB (COCTaB U
3apsf sipa, obiiee YKCIO 3/IEKTPOHOB U pacIipeZie/ieHre WX TI0 3/1eKTPOHHBIM
CJI05IM)

3.6

ornpenesaTb CTeIIeHb OKKMC/IEHHUA 3/IEMEHTOB B 6I/IHaprIX COeIMHEHUAX

3.7

omnpefensiTh BUJ XUMHUUYECKOW CBs3W (KOBajleHTHasi W HWOHHasl) B
HeOpraHUueCcKux CoeUHEeHUsIX

[TpoBepsiemMble 371eMeHThI CoAepkaHus (8 K/acc)

Kon

[TpoBepsieMblii 3/1eMEHT COZlepKaHusI

HepBOHaqaﬂbeIe XHUMHUYeCKHe IOHATHUA

1.1

ITpeamer xumuu. Ponb XMMHHM B >KU3HU UeiOBeKa. XUMHUS B CUCTeMe HayK. Tesa u
BellecTBa. Pu3nyecKrie CBOMCTBA BellleCTB. ArperaTHOe COCTOSIHUE BelleCTB

1.2

[ToHsTHE 0 MeTojax IMO3HAHUS B XWUMHH. UucThle BelrecTBa U cMecd. CriocoObl
pasjiesieHusi cMecei

1.3

ATOMBI U MOJIEKy/ibl. XUMUYeCKHe 37eMeHTbl. CUMBOJIbI XUMUUECKUX 37IeMEHTOB.
[IpocThie U c/10XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue

1.4

Xumuueckas CIJOPMYJIEI. BaneHTHOCThL aTOMOB XMMHUECKMX 3/1eMeHTOB. 3aKOH
IIOCTOAHCTBA COCTdBa BeIEeCTB. OTtHocuTenbHass aToMHasg Macca. OTHocuTeNnbHas
MOJIEKYJ/IAPpHAA MdcCcCa. MaccoBas [0JI1 XUMHUYeCKOro 3/ieMeéHTa B COeJMHEeHNHN

1.5

KonnuecTBo BemjectBa. Mosib. MonsipHasi Macca. B3auMOCBsI3b KO/TMUeCTBa, MacChl
YW UuC/Ia CTPYKTYPHBIX eJWHMUL] BelllecTBa. PacueTbl 1o ¢opMysnaM XUMHYECKUX
coeZIMHeHUM

1.6

du3nueckue U XUMUUeCKHe siBjieHHs. XUMHUUecKasl peaklivsi U ee MpU3HaKU. 3aKOH
COXpaHeHHsi MacChl BelllecTB. XuUMUueckrhe ypaBHeHus. Kiaccudukauys
XUMUYECKHUX PeaKI[ui (CoeMHEHUs], Pa3/I0XKeHHs, 3aMellleHusi, 0OMeHa)

1.7

XVMUYeCKMM 5KCIIePUMEHT: 3HAaKOMCTBO C XWMHYECKOW MOCYZ0M, C IpaBWIaMH
paboTel B 1abopaTtopuu U ripueMamu oOpaitieHus ¢ jabopaTopHbEIM 000py/J0BaHUEM,
W3y4yeHHe U OMHUCcaHWe (PU3NYeCKUX CBONCTB 00paslj0B HEOPraHWYeCKUX BELeCTB,
HabsrozieHre ¢u3nueckux (TIaBjieHWe BOCKA, TasiHWe Jib/la, pacTUpaHWe caxapa B
CTYIIKe, KWIEeHWe W KOHJeHcalus BOJbl) M XUMHUUECKHMX (TOpeHue CBeuw,
MpOKa/JIMBaHWe MeJHOM TPOBOJIOKU, B3aUMOZEMCTBUE MeJjia C KUC/IOTOW) SIBIEHUH,
Hab/roZleHWe W OMMCaHWe TIPU3HAKOB TIPOTEKaHWs] XUMHUUECKUX peakiuid
(pa3noxkeHue caxapa, B3aUMOIEHICTBHE CEPHOM KHC/IOTBI C XJIOpHAOM Oapwus,
pasnoxenue ruapokcuzpa meau (II) mpu HarpeBaHMM, B3auMMOJENCTBUE >Kese3a C
pactBopom conu meau (II), u3yueHue criocoboB pa3szesieHUss cMeced (C TTOMOIIBIO
MarHura, (¢uIbTpOBaHWe, BbIlapMBaHWe, JUCTWUISALMS,  XpoMaTtorpadus),
MPOBe/IEHHEe OUKMCTKUA TIOBApEHHON COMM, HaOJFofIeHWe W OIMMCAHHE DPe3y/IbTaTOB
MpOBeJleHUs1 OMbITa, WIIOCTPUPYIOLLIErO0 3aKOH COXpaHEeHWs MacChl, CO3/aHue
Mo/iesiei MosieKyJ1 (11apoCTep>KHEeBbIX)
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Baxknetiiie MpeacTaBUTe/IM HeEOPraHNYeCKUX BeleCTB

2.1

Bo3ayx - cmech rasos. CoctaB Bo3gyxa. Kuciopos - 31eMeHT ¥ IPOCTOe BeLLecTBO.
HaxoyxzeHue K1c/ioposa B pupo/e, pusndeckre U XMMUUeCcKre CBOMCTBa (peakLiuu
ropenusi). Okcugel. IlpumeHenue kuciaopozga. CriocoObl TosiyueHUs] KHMCIOpOJa B
nabopaTopuy W TIPOMBILTIEHHOCTH. KpyroBopoTr kuciopoza B mpupoge. O30H -
aJIJIOTPOITHAsE MOAU(UKALIUS KUC/IOPOAa

2.2

TernnoBoit 3¢deKT XUMMHUUECKON peaKLiMM, TePMOXMMHUYECKHWe ypaBHEHUs], 3K30- U
SH/IJ0TepMUYECKHe peaklyu. TOI/IMBO: yrosb U MeTaH. 3arps3HeHde BO3[yXa,
ycuieHUe MMapHUKOBOTO0 3¢ deKTa, pa3pyllieHre 030HOBOI'O C/I0sI

2.3

Bopopos - snemeHT W mpocToe BelllecTBO. Haxo)kieHue Bofopojia B TpHUpOJe,
¢busnyeckre U XUMUUeCKHe CBOMCTBA, TIpUMeHeHUe, Criocobbl moydyeHusi. KucinoTel
Y Conu

24

MOHHprII‘;I 00BeM raszos. PacueTsl 110 XUMHUYECKHUM YPdBHEHHUSAM

2.5

du3nueckue CBOMCTBa BoAbl. Boja Kak pactBoputenb. PacTBopbl. HacklllleHHbIe U
HeHachblllleHHble PacTBOPbI. PacTBOpUMMOCTh BelleCTB B Boje. MaccoBas [Jo/isi
BellleCTBa B pacTBope. XUMHYeCKre CBOMCTBa BoAbl. OcHOBaHus. Ponb pacTBOpOB B
npupofie W B JKM3HU uejoBeka. KpyroBopoT Bozbl B mpupoje. 3arpsi3HeHue
MPUPOJHBIX BOJ. OXpaHa U OUKCTKA MPUPOJHBIX BO/,

2.6

Knaccuduikarys HeopraHuueckux coefiHeHUd. Okcuzbl. Knaccupukanusi oKCr/oB:
coneobpasyolie (OCHOBHBIE, KWC/IOTHBIE, am(oTepHble) U HecosieoOpasyroliye.
Homenknarypa okcuzpoB. ®Pusnueckre W XUMHUYECKHMe CBOMCTBA OKCH/[OB.
[Tonyuyenue okcuzi0B

2.7

OcHoBanus. Knaccugukanyss 0OCHOBaHMiA: 111e/I04M U HepacTBOPHMMble OCHOBAHMSL.
Homenknarypa ocHoBaHui. ®u3nueckre M XUMHYECKHe CBOMCTBA OCHOBAaHMU.
[Tonyuenvie ocHOBaHUM

2.8

Kucnotel. Knaccudukanusi kucinotr. HomeHnknatypa kucior. Pusuueckve U
XUMHUYEeCKWe CBOWCTBA KMC/IOT. Psif akTtuBHOcTM Meta/uioB H.H. bBeketosa.
[TonyyeHue KuCI0T

2.9

Comu. Homenknatypa cosel. PusuyeckMe M XUMHUUYECKHWe CBOWCTBA COJIEH.
[Tonyuenue cosneit

2.10

'eHeTHuecKas CBsI3b MeXXAY K/1aCCaMU HeOpraHUUeCKUX COeJMHeHUM

2.11

XUMHUUEeCKUI 5KCIIePUMEHT: KaueCTBeHHOe OmpefiesieHe CoJepyKaHusl KUCI0poja B
BO3/lyXe, TIOJydeHHe, coOMpaHue, pacrio3HaBaHWe U M3yueHHe CBOMCTB KHCJIOPO/a,
Habmo/1eHre B3aUMO/IeHCTBHS BEIL|eCTB C KUC/IOPOJOM U YC/IOBUSI BOSHUKHOBEHHS U
ripeKpailleHust TopeHusi (1MoXkapa), 03HakoM/IeHHe ¢ 00pa3liaMy OKCH/IOB U OTHMCaHKe
UX CBOWCTB, T0/TyyeHre, cCOOMpaHue, paclio3HaBaHUe U M3yueHre CBOWCTB BOZAOPO/A
(ropeHue), B3aumojelcTBHMe Bogopojga C okcugom wmeau (II) (Bo3MOXKHO
WCII0/Ib30BaHUE BHZIeOMaTeprasioB), HabmojeHre 06pasIioB BeljecTB KOIUYeCcTBOM 1
MOJIb, MCCe[joBaHHe 0CODeHHOCTeM pacTBODeHHsI BelleCTB C  Pa3/IMuHOU
PacTBOPUMOCTBIO, TIPUTOTOB/EHME PAacTBOPOB C OIpeJesieHHOW MacCOBOM [JoJien
pPacTBOPEHHOIO BelllecTBa, B3aWMOJENCTBHEe BOJAbI C MeTa/ylaMu (HaTpueM U
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KasibL[ieM) (BO3MO)KHO UCII0/Ib30BaHUe BH/leOMaTepraoB), Orpesie/ieHue paCTBOPOB
KACJIOT U Iesioueid C TIOMOIIBI0O HWH/AWKATOPOB, HCC/eoBaHHe 00pa3ioB
HeOpraHWUeCKUX BelecTB Pa3/IMYHbIX KJIacCOB, HaOJo/ieHre W3MeHeHUsi OKPaCKU
VH/IMKaTOPOB B PacTBOpax KHUCJIOT U Lijejiouei, u3yyeHre B3aUMOJIeHCTBUS OKCHJaA
meau (II) ¢ pacTBopoM cepHOM KHWC/IOThI, KHCAOT C MeTa/UlaMM, peakLi
HelTpanu3aluM, TMOoayueHHe HepacTBOPUMBIX OCHOBaHWi, BBbITECHEHHE OJHOTO
MeTasljla APYTMM K3 pacTBOpa CO/HU, pellleHHe 3KCIIepUMEHTA/bHBIX 33/ay 10 TeMe
"BakHel11e K/1acCbl HeOPraHUUeCKUX COeJMHeHUN"

[Tepuoanueckuit 3akoH U Ilepuoguueckass cucTteMa XMMUUeCKUX 3jieMeHTOB [I.U.
Mengeneea. CtpoeHue  aToMoB. XuMHUUecKass  CBA3b.  OKUUINUTENIbHO-
BOCCTaHOBUTeJIbHbIE peakLiu1

3.1

[lepBble MOMBITKA KIacCU(UKALMA XUMHUECKUX 3/eMeHTOB. [loHsTHe o rpymmax
CXOZHBIX 3/71eMeHTOB (le/l0YHble U IjeJIOYHO3eMe/IbHble MeTasulbl, TaoreHsl,
WHEepPTHbIe Ta3bl). JJIeMeHThbl, KOTOpble 00pa3yloT amdoTepHble OKCHIBI U
TUJIPOKCUBI

3.2

[Tepuoguuecknii 3akoH. Ilepropnueckasi cucTteMa XUMHUeCKUX 3jemMeHTOB [I.U1.
MengeneeBa. KopoTkonepuogHasi U JjuHHOMNepuoAHasi dopmbl [leproanueckoit
cucTeMbl XMMHUUecKux 3siemeHToB [I.V. MenpgeneeBa. Ilepyuosbl M Tpynimbl.
dusnyecKnii CMbIC NTOPSAKOBOTO HOMepa, HOMepOB Mepro/ia ¥ TPYIIIbI 3/1eMeHTa

3.3

Ctpoenne atomoB. CocTtaB aTrOMHbIX szaep. WM3oronbl. OieKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK  aTOMOB  TMepBbIX 20  XMMHYECKHUX  37IEMEHTOB
[Mepuoanueckoii cuctembl [I.MI. MeHeneeBa. XapaKTepHUCTHKa XHMUUECKOTO
371eMeHTa 110 ero rnosioxkeHuto B [lepuoguueckori cucreme [I.1. MeHgeneeBa

3.4

3aKOHOMEepHOCTU  M3MEHeHUs pajuyca aTOMOB XUMHUECKHMX  3/IEMEHTOB,
MeTa/UTMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB MO TPyMIlaM M MepuofaMm. 3HaueHHe
[Teproanueckoro 3akoHa U [leproAnueckoil CUCTEMbI XUMUYECKUX 3J1eMEHTOB ISt
pasBUTHS HAYKU U NPakTUKU. [].V1. MeHzeneeB - yueHbIH U IPaKJjaHUH

3.5

Xumuueckasi  cBsisb.  KoBasieHTHasi  (TiosisspHasi M HeMOJsipHasi)  CBfI3b.
ONeKTPOOTPULaTeTbHOCTh XUMUUECKUX 371eMeHTOB. VIOHHast CBsI3b

3.6

CreneHb okuciaeHusi. OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakKluu. Hpoueccm
OKUCJIEHUSI U BOCCTAHOB/IeHUs1. OKUC/IUTENN U BOCCTAHOBUTE/IU

3.7

XUMHUECKUH KCIIepUMeHT: U3yueHre 00pa3lioB BeleCTB META/UIOB U HEMETAaJIIOB,
B3aMMO/IEMCTBYE THPOKCHA 1MHKA C paCTBOPaMU KUC/IOT U 11jeJi0uei, TIpoBe/ieHue
OTbITOB, WJTFOCTPUPYIOIIUX MPUMeEPbI OKUCTUTE/TbHO-BOCCTAHOBUTE/IbHBIX peakLui
(ropeHue, peakiuu pa3/oKeHusl, COeIMHeHUsI)

[TpoBepsieMbie TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHsI OCHOBHOM
obpa3oBaTe/ibHOM MporpaMmsI (9 Kmacc)

Kopg

HpOBepHEMbIe npeamMeTHbie pe3y/abTaTbhl OCBOEHUSA OCHOBHOI

TIPOBEPSIEMOT0 obpa3oBaTe/TbHOM POrpaMMbl OCHOBHOT'O 0011]ero 00pa30oBaHUs

pe3ysibTara
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ITo Teme: "BelriecTBO U XMMUUeCKasi peakLus"

1.1

PaCKpPbIBATh CMbBIC/T OCHOBHBIX XUMHUUECKHUX TOHSTUIN: PACTBOD, JI€KTPOJIUTHI,
HE3JIEKTPOJIUThI,  3JIEKTPO/IUTHYECKAs JUCCOIUALNS, PEeaKIMM HOHHOTO
obMeHa, KaTa/M3aTop, XMMUUeCKOe paBHOBeCHe, 0OpaTMble U HeoOpaTHMbIe
peakilui,  OKHUC/UTeTbHO-BOCCTAHOBUTE/IbHbIE  PEAKIMH,  OKUC/IHTE]b,
BOCCTaHOBUTEJIb, OKUC/IEHWE Y BOCCTAHOBJIEHHE, a/I/IOTPOITHUS, aM(pOTEPHOCTb,
XUMHUUECKasi CBsI3b (KOBa/IeHTHasl, MOHHAsI, MeTa/l/TuecKasi), KpUCTaTiuecKast
peIleTKa, CTJlaBbl, CKOPOCTh XUMUYECKOU PeakIvu

1.2

WJTFOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUM U IPUMEHSITh
5TU MOHATUS MPU OINKCAaHUU BellleCTB U UX MpeBpalleHu

1.3

COCTaB/ISITh YPaBHEHUS 3JIEKTPOJIMTUUYECKOW AWCCOLMALIMKA KUC/IOT, Lieoued
Y COJIeH, TIO/THBIE U COKpAllleHHble YpPaBHEeHUs peakLiii HOHHOTO 00MeHa

1.4

PacKpbIBaTh  CYIIHOCTb  OKHUC/MTETbHO-BOCCTAHOBUTEBHBIX  peaKLui
TOCPe/ICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OajiaHca 3TUX peakLyi

1.5

MPOBOJUTDH pacueThl [0 YPaBHEHUIO XUMHUUYECKOUW peakLuu

IIo Temam: "HeMeTa/nibl M X coequHeHUs " M "MeTalibl U UX COeUHEeHUS "

2.1

XapakTepu30BaTh (OMUCHIBaTh) 00mMe U creluduuecKrie XUMHYECKHe
CBOMCTBA MPOCTHIX U CJIOKHBIX BEILleCTB, MOATBepXK/ast ONMcaHue MprMepaMu
MOJIEKY/ISIPHBIX Y WOHHBIX YPaBHEHUM COOTBETCTBYIOILIMX XHWMHYECKUX
peakLuii

2.2

COCTAaBJIATb YPaBHEHHA peaKL[I/II‘;I, MOoATBEPXKAAOIINX CylieCTBOBaHHUE
FeHeTUUeCKOM CBSI3U MeXy BeleCTBAMU PA3/IMYHBIX K/1aCCOB

2.3

MPOrHO3UpPOBaTh CBOMCTBA BelLleCTB B 3aBUCUMOCTM OT HUX CTPOEHWUS,
BO3MOXHOCTH TIPDOTE€KaHUsI XUMMWYECKHWX TMpeBpallleHuid B  pa3/IduHbIX
YCJIOBUSIX
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C/lefioBaTh MpaBWIaM TO/Ib30BaHUST XMUMHUUECKOM TMOCYA0H W J1abopaTOPHBIM
obopyZoBaHMeM, a Takke TMpaBWiaM oOpallleHdsi C BelecTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMH TI0 BBITIOJTHEHHIO J1Ta00PAaTOPHBIX XUMUUECKUX
OTBITOB TI0 TIOJIYUYE€HHIO M COOMpaHWIO ra3000pa3HbIX BeIeCTB (aMMUaka u
YTJIEKUCIIOTO Ta3a)

2.5

MPOBOJUTH peakLMy, MOATBEPKJAlollie KaueCTBEeHHbI COCTaB pas/IMYHbIX
BEIIeCTB: paclo3HaBaTh OIBITHBIM TIyTeM XJIOPHA-, OpOMH[-, HOAW[I-,
KapboHart-, docdaT-, cunukar-, cynbdar-, THUAPOKCUJ-UOHBI, KaTHOHBI
aMMOHUSI, MOHBbl W3yUYeHHbIX METa//IOB, TPUCYTCTBYIOIME B BOJHBIX
pacTBOpax HeOPraHUUeCKHX BeIlecTB

ITo Teme: "Xumus U OKpy»KarolLjas cpega”

3.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XuMHMueckux ToHsTui: [T[JK BemjecTsa;
KOPPO3Usi METaJI/IOB

3.2

MPUMEHATH OCHOBHBLIE OIlepaljuu MBIC/TUTe/TbHOM AedATe/IbHOCTHU - adHAJ/IM3 U
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CUHTe3, CpaBHeHHWe, 0000IlleHHe, CHCTeMaTH3alvio, BbISIBJIeHHWEe MPUUMHHO-
C/lIe[ICTBEHHBIX CBs3€M - [/ M3y4eHUs] CBOMCTB BeL[eCTB U XUMHUUYECKUX
peakliii; ecTeCTBeHHO-HayuHble MeETOZAbl T[03HaHWs - HabmrozeHue,
v3MepeHue, MOJeIUpOBaHue, SKCIIepUMeHT (peasibHbl Y MBICJIEHHbIN)

[TpoBepsiemble 371eMeHThI cogepskaHus (9 Kiacc)

Kog

[TpoBepsieMblii 371eMEHT CO/leprKaHus

BeiiectBo 1 xumMuueckas peakuus. IlosTopeHue

1.1

[Tepyuoanueckuii 3akoH. [lepuoanueckasi cucteMa XUMHUYECKUX 3yeMeHTOB [I.U.
MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTM B H3MEHEHHWH CBOWMCTB
XMMUUECKUX 3JIEMEHTOB TIePBBIX TPeX MepUo/OB, Kavs, KaJbLys U UX COeJUHEHUU
B COOTBETCTBHUH C T0JIO)KeHHeM 37ieMeHTOB B [lepuouueckoli crcTtemMe U CTpOeHHeM
HX aTOMOB

1.2

CTpoeHue Bell[eCTBa: BU/[bI XUMHUUECKOUW CBsi3U. THUITbI KPUCTA/UIAUECKUX PeIIeTOoK,
3aBUCUMOCTh CBOMCTB BeI[eCTBA OT THIA KPUCTA/UTMYECKOM peIlleTKh W BUZA
XUMHUecKon cBsizu. Knaccudukaiiusi 1 HOMeHK/IaTypa HeOpraHUueCKHUX BellecTB
(MexxayHapoJHasi ¥ TPUBHMa/bHasH). XMMUUECKKe CBOMCTBA BeLeCTB, OTHOCSILIUXCS K
pa3/IMUHBIM  KjlacCaM HeOpraHUYeCcKWX COeIMHEeHWM, TeHeTHuecKass CBSI3b
HeOpraHWYeCKHX BellecTB

1.3

Knaccudukauys XuMUUeCKUX peaklil MO pa3/WuHbIM TpU3HaKaM (M0 UMCIy U
COCTaBy YYacTBYIOL[UX B peaki[id BeIlecTB, M0 TerioBoMy 3ddeKrTy, 10
W3MEeHeHUIO CTereHel OKWC/IeHUSI XMMHUeCKHX 3JIEMEeHTOB, 10 00paTUMOCTH, TIO
yuyacTHIO KaTajau3aTopa). JK30- UM 3HAOTepMHUUecKHe peaklLid, TepMOXUMUYeCKHe
ypaBHeHHUs1. [IoHATHE 0 CKOPOCTH XUMHUUYECKOU peakLuu

1.4

[Tonsate 06 0OpaTUMBIX W HeOOpPaTUMBIX XWMHWYECKUX peaklusx. [IoHSTHe O
TOMOTeHHbIX M TeTepOreHHBIX peakiusiX. [IoHATHe 0 XMMHUUYECKOM paBHOBECHH.
@akTOphl, BIUSAION[ME HA CKOPOCTh XHMHUECKOM peaklid |  T0JIOXKEHHe
XUMUYECKOTO PaBHOBECHS

1.5

OKUC/TUTEe/TbHO-BOCCTaHOBUTE/IbHBIE PEAKIIUU, 3IeKTPOHHbIN 0a/laHC OKUC/TUTETbHO-
BOCCTAaHOBWTEeNbHOM  peakiuu. CocTaBlieHHWe  ypaBHEHHWW  OKUC/IUTE/bHO-
BOCCTaHOBUTEJIbHBIX Peakl|il C UCI0/Ib30BaHHEM MeTO/ia 3/IeKTPOHHOro HaaHca

1.6

Teopusi 3/1€KTPOIUTUUECKOW AUCCOLMALIMU. OJEKTPOJUTBI U HEe3JeKTPOJIUTHI.
KaTtnonbl, aHvOHBI. MexaHW3M [UCCOLMALMM BelleCTB C pas3/IMYHbIMM BHUJaMU
xumuueckort cBsisu. CremneHb guccoumaiiid. CuibHble U C1abble 3/1€KTPOJIMTHI.
Peakiu HMOHHOTO OOMeHa. YC/IOBUSI TIDOTE€KAHHsI peakliii HWOHHOTO OOMeHa,
MO/Hble W COKpallleHHble MWOHHble ypaBHeHHUs peakiui. CBOWCTBa KUCJIOT,
OCHOBAHHUU W COJIEW B CBeTe Tpe/CTaB/IeHn 00 3/1eKTPOIMTHUECKOU JUCCOIUALINH.
KauecTBeHHbIe peakiiuu Ha UOHBI. [1oHSITHE O TUApO/IU3e coJlei

1.7

XUMHUUeCKUi SKCTIepUMeHT: 03HaKOMJIeHHe C MOZe/ISIMU KPUCTa/I/TMUeCKUX pelleToK
HeOpraHUuecKHx BellecTB - MeTa/lJIOB U HeMeTa/lsioB (TpaduTa U anmasa), C/I0KHbIX
BellleCTB (X/JI0puUja HATpUs); UCC/efoBaHUe 3aBUCHMOCTH CKOPOCTH XHMHUeCKOU
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peakLuu oT BO3/IeHCTBUS pa3/InYHbIX ¢akTopoB; HcciieloBaHue
5/IeKTPONPOBOJHOCTU  PAacTBOPOB  BeLeCTB, Tpoliecca [JUCCOLMALIMKA  KUCIIOT,
mjesiouelt U coseit (BO3MOXKHO WCIIO/Ib30BaHWEe BHZeOMAaTepyasoB); IIPOBe/leHHe
OTBITOB, WJ/UTIOCTPUPYIOIIUX TIPU3HAKW TIPOTEKaHWs peaklWid HOHHOro oOMeHa
(oObpa3oBaHue ocaZka, BbileleHHe Ta3a, oOpa3oBaHHe BOZBI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPbl  OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX  peaKLUid
(ropeHue, peaklMM Ppa3/ioKeHUs, COeJWHEHUs ); paclio3HaBaHWe HeOopraHUYecKuX
BEI[eCTB C TIOMOIIbI0  KaueCTBEHHbIX peaklUid Ha  MOHBI;  pelleHue
9KCTIepUMeHTa/IbHBIX 3a/1au

Hewmetannel 1 ux coeaHeHuA

2.1

OO0u1jast XxapakTepucTHKa ramoreHoB. OcoO0eHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe
crerieHd okucieHus. CTpoeHue W (¢uU3MUeCKHe CBONCTBA TMPOCTHIX BeIeCTB -
rajioreHoB. XuUMHUeCKHe CBOWCTBa Ha TMpuMmepe xjopa (B3auMoO/ieliCTBUe C
MeTa/ulaMHi, HeMeTa/ZlaMd, Iesoyamu). XsiopoBogopoA. CorsiHas KHC/IOTa,
XUMUAYeCKWe  CBOWCTBa, TIOJydyeHWe, TMpuMeHeHHWe. [lelicTBMe xjiopa U
XJIOPOBOZIOPO/ia Ha OpPraHW3M uYejioBeKa. BakHelIMe X/I0pyU/ibl U UX HaXOXK7eHUe B

TIpUpo/e

2.2

OO6mas xapakTepucTyka 371eMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTereHU OKuUcaeHUs. CTpoeHMe U (U3UUeCKHe CBOMCTBA MPOCTHIX
BellleCTB - KUCJIOpOJa U Cepbl. AJUIOTPOIHbIe MOAUGHUKALMA KUCI0pPOJa U Cepbl.
Xumuueckue cBoiicTBa cepbl. CepoBofjopo/], CTpoeHue, (hr3nyeckre U XUMMUUecKue
cBoricTBa. OKCH/BI Cepbl Kak NpeJcTaBUTeNIN KUCIOTHBIX OKCUZ0B. CepHasi KUC/I0Ta,
¢u3nueckre ¥ XUMUUeCKre CBOMCTBa (00IIMe KakK IMpeACTaBUTesIsl K1acca KUC/IOT U
cnerpuryeckre). XUMHUYeCKHe peakldd, JeXallie B OCHOBe IPOMBILUIEHHOIO
criocoba mosiyueHHs CepHOM KUCIOTHL. IlpumeHeHue. Cosi CepHOM KHUC/IOTBHI,
KauecTBeHHasl peaklysl Ha Cy/ab(aT-voH. HaxoxzgeHue cepbl U ee COeJUHEHUN B
rnpupozie. XMMHYeCKOe 3arpsi3HeHUe OKpY)Karollled cCpefibl COeJUHEHUSIMU Cephl
(KMCNOTHBIE  JOXKIM, 3arpsi3HeHHe BO3JyXa W BOJOEMOB), Croco0bl ero
rpeloTBpaLLeHUs

2.3

OO0r1iast XapakTepucTUKa 37eMeHTOB VA-rpynmbl. OCOOHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTeleHU OKUC/IeHHsl. A30T, paclpocTpaHeHue B IIpUpoJie, (hr3nueckre
Y X¥MU4YecKre cBoricTBa. KpyroBopoT a3ora B rpupozie. AMMUaK, ero (pusnueckue U
XUMHUUeCKHe CBOMCTBA, MOyueHre U npuMeHeHue. Comu aMMOHMUS, UX (pr3UUecKre
Y XMMHUUYeCKHe CBOMCTBa, NpuMeHeHWe. KauecTBeHHast peaklisi Ha MOHbI aMMOHHUSI.
A30THasi KUCJIOTa, ee TIoyueHue, (ru3nueckrue U XMMAYeCKHe CBOMcTBa (001ue Kak
rpe/iCTaBUTeN Kjaacca KUOIOT M crenuguueckue). Vcronb3oBaHWe HUTPATOB U
comeli aMMOHMSI B KaueCTBe MUHEpa/bHBIX yZoOpeHHi. XUMHUYecKoe 3arpsisHeHue
OKpy’)Karwollled cpefpl COeJMHEHUsSIMA a30Ta (KUC/AOTHbIE [OXKAMW, 3arpsi3HeHue
BO3/1yXa, I0YBbI U BOI0EMOB)
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®ochop, amnorpornHbie Mogudukanuuu docdopa, GusMueckre U XUMHUYECKHe
corictBa. Okcug, pocdopa (V) u pochopHas KucioTa, Gpusnueckue U XUMAYeCKHe
CBOMCTBa, rmosyueHue. Mcronb3oBaHue (ocdaToB B KauecTBe MHHEpPaTbHbBIX
ynobpeHuit

2.5

OO6mmas xapakTepucTrka 371eMeHTOB [VA-rpynmbl. Oco6eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeleHW OKUC/IeHUs. YTJepofi, alJoTpPOINHble MOAU(PUKALIH,
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pacripocTpaHeHue B TIpUpojie, (Gusnueckue U XUMHUeCKHe CBOWCTBa. AJcopOrusi.
KpyroBopor yrneposa B mnpupofe. Okcuibl yriaepoja, UX (QU3MUecKHe U
XUMUYeCcKe CBOMCTBA, AeliCTBUe Ha KUBbIe OPraHW3MBI, ITOJTyueHre U IPUMeHeHHe.
OKosiornyeckye Tpo0sieMbl, CBsi3aHHBIe C OKcuaoMm yryepoza (IV); rumoresa
r7100a/IbHOTO TIOTETIIeHUsT KIMMaTa; MapHUKOBBIA 3(deKT. Yro/bHas KMC/IOTa U ee
comu, uxX ¢u3NuecKe W XUMUUYeCKue CBOMCTBa, MOy4YyeHUe U TIPUMeHeHHe.
KauecTBeHHasi peakiysi Ha KapboHaT-WoHBI. Vcriosb3oBaHWe KapOOHATOB B OBITY,
MeULIHe, TIPOMBIIILJIEHHOCTH U CeTbCKOM X035HCTBe

2.6

[TepBoHaua/bHbIE TIOHATHSI 00 OpPraHUYECKMX BEIeCTBAX KaK O COeQUHEHUSIX
yrieposa (MeTaH, 3TaH, 3TWIEH, alleTWeH, 3TaHoJI, TJIMLEePUH, YKCyCHasi KUC/IOTa).
VX cocTtaB ¥ xumHueckoe ctpoeHue. [ToHsTHe 0 6HMO/IOrHYeCKH Ba)KHBIX BEI[eCTBAX:
)KUpax, Oeskax, yryieBo/iax - ¥ UX poJiv B KU3HU yesioBeKa. MarepuanbHOe eJUHCTBO
OpraHWYeCcKHUX U HeOPraHWYeCKHUX COeJUHEeHUU

2.7

Kpemuuii, ero ¢usmueckrie U XUMUUeCKHWe CBOMCTBA, TOJiyueHHWe W MpUMeHeHUe.
CoenuHeHust KpeMHUs B ipupojie. O61ye ripeacrapieHust 00 okcue kpemaus (IV)
U KpeMHUeBOM Kuciore. CHIMKAThI, WX WCIIOIb30BaHWE B OBITYy, MeAMIIVHE,
MPOMBILLJIEHHOCTU. BajkHeiilllvie CTpouTe/bHble MaTepuasbl: KepaMHuKa, CTeKJIO,
1ieMeHT, 0eToH, kene300eroH. IIpoGsiembl  6e30MacHOrO  WCIIOJ/Ib30BAHUS
CTPOUTE/IbHBIX MaTepHasoB B OBCEJHEBHOM XXKU3HU

2.8

XUMHUUeCKUH 3KCIIePUMEHT: U3ydeHre 00pa3lioB HeOpPraHUYeCKUX BelecTB, CBOMCTB
COJISHOM KMCJIOThI; TpOBeJeHWe KaueCTBeHHbIX peakluid Ha XJIOPUJ-UOHBI WU
Hab/foZleHre TPU3HAKOB WX TPOTEKaHWs; OIBIThl, OTpaXarolue (usnueckue u
XUMHUYEeCKHe CBOWCTBA TaJIOTEHOB M WX COeJJMHEHUM (BO3MOXXHO MCIO/b30BaHUE
BU/IEOMATePHA/IOB); O3HAKOM/IeHWe C oOpa3laMyd XJ0pHA0B (ra/ioreHH/OB);
03HaKOMJIeHHe ¢ o0Opa3ljaMu Cepbl U ee COeIMHEHUsIMHU (BO3MOXKHO HCII0/Ib30BaHHUE
BH/IeOMaTepHasioB); HabmoeHre Tiporiecca OOyT/MBaHUS caxapa IO AelCTBHeM
KOHLIEHTPUPOBAaHHOM  CEpHOM  KMUCJIOThI;  U3yueHWe  XHMMUUeCKMX  CBOWMCTB
pa3baB/ieHHOM CepHOM KHC/IOTHI, TTPOBeZieHre KaueCTBeHHOW peakIuM Ha Cysibdart-
MOH U HabsofleHrWe TIpM3HaKa ee TIPOTEeKAHUsS; O3HAaKOM/eHWe C (U3UUeCKUMHU
cBolicTBaMu a30Ta, ¢docdhopa W UX coeAuHEHUH (BO3MOYKHO HCITO/b30BaHUe
BH/IeOMaTepHasioB), obpasliaMu a30THBIX U (HochOpHBIX yn00peHui; MoaydeHue,
cobWpaHWe, pacrio3HaBaHWe W W3y4yeHWe CBOMCTB aMMHUaKa; IpOBeJeHUe
KaueCTBeHHbBIX peaklMii Ha MOH aMMOHUS U ¢ocdaT-uoH U M3yueHue MPU3HAKOB UX
MPOTEKaHsl, B3aUMOJENCTBUE KOHLIEHTPUPOBAHHOW a30THOM KUC/IOTbI C Me[IbIO
(BO3MOXKHO WCII0/Ib30BaHue BU/leOMaTepHuasoB); v3yJyeHue Moziesnei
KPUCTa//IMYeCKUX peLleTOK anMasa, rpadura, dynnepeHa; 03HaKOM/eHUe C
rpoLeccoM afcopOI[MM  PACTBOPEHHBLIX BeIeCTB AaKTUBUPOBAaHHBIM yIJIeM U
YCTPOMCTBOM TIPOTHMBOTA3a; IMOJiyueHWe, coOMpaHWe, paclio3HaBaHWe W H3yueHHe
CBOMCTB YIJIEKMCJ/IOTO Ta3a; TpOBe/ieHHe KaueCTBeHHBIX peaklii Ha KapOoHaT- u
CWIMKAaT-UOHbl W U3yueHue TPU3HAKOB WX TIPOTeKaHUs; O03HaKOMJIeHHe C
MPOAYKLIMEeN CUIMKATHOM TMPOMBILIIEHHOCTH; pellleHhe 3KCIepUMeHTaTbHbIX 3a7ay
1o TeMe "BakHelllie HeMeTa/lIbl U UX COeJUHeHUs"

MeTansbl U UX CoeJMHEHHA

3.1

OO1iast XapakTepucTUKa XWUMHYeCKUX 3/IEMEHTOB - MeTa//IOB Ha OCHOBAHUU HUX
nosioxkeHus B Ilepuosrueckor cucreme XMMHUUYeCKUX 3yeMeHTOB [I.U. MeHgeneeBa
U cTpoeHust aToMoB. CTpoeHue MeTa/uloB. MeTaiMueckast CBsi3b U MeTa/l/InuyecKas
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KpUCTa/IJZINYeCKas pelieTKd. SJ'IEKTPOXI/IMI/I‘-IECKI/Iﬁ pan HaHpﬂ)KEHI/Iﬁ MeTaJ/IJIOB

3.2

dusnueckue M XUMHUECKHe CBONCTBa MeTaioB. OOlue cCriocoObl TOMy4YeHus
MeTa/UIoB. TTOHSATHE O KOPpPO3WM METa/l/IoB, OCHOBHBIE CITIOCOOBI 3allUThl UX OT
Koppo3uu. CruiaBbl (CTasib, UYT'yH, JIOPa/IIOMMHMM, OpoH3a) M MX NpHMeHeHHe B
OBITY ¥ TIPOMBIITIIEHHOCTH

3.3

[Mlenouynbie MeTamabl: moJOKeHWe B [leproguueckor cuUcTeMe XHUMUUECKUX
sanementoB .. MeHpeneeBa; CTpOEHME KX aTOMOB; HaxOX[JeHUe B TIPUPOJE.
du3nueckue U XMMUYeCKHe CBOWCTBA (Ha Mpumepe HaTpus M Kanus). OKcuzbl U
TU/IPOKCHU/IbI HATPUS U Kanusl. [IpriMeHeHue 111eJI0UHBIX MEeTa/IJIOB U UX COeJMHEeHUIN

3.4

[lenioyHO3€eMenbHBIE MeTa/lIbl MarHUM U Ka/lbLUi: moJsioxkeHWe B [lepuoauueckoit
chcrteMe XuUMHUecKux 3siemMeHTOoB [I.M. MeHgeneeBa; CTpoeHWe UX aTOMOB;
HaxoXJieHue B npupope. Pusnyeckrve U XMMHUYECKWe CBOWCTBA MarHUsi U KaJbLIUsl.
BakHeliivie coeiiHeHUs1 Kanblys (OKCHZ, TUAPOKCU/, Cojr). JKeCcTKOCTh BOJbI U
Croco0bl ee yCTpaHeHust

3.5

AmmoMuHMI: TI0N0KeHHe B [lepuognueckor cUcTeMe XUMUYeCKUX siemeHToB [I.U.
MeHpeneeBa; CTpoeHUe aTOMa; HaxoXKJeHue B nprupoje. dusuueckre U XUMUUeCKUe
CBOMCTBa amoMUHUsI. AMGOTepHbIe CBOMCTBA OKCH/A U TUAPOKCHAA aTFOMUHUS

3.6

Keneso: nonoxenve B Ilepropnueckor cucreMe XMMHYeCKuUX 371eMeHToB [I.U.
MeHpeneeBa; CTpoeHUe aTOMa; HaxOxXAeHue B pupoze. Pusnueckre U XuMUUeCcKUe
cBoMcTBa xese3a. OKcubl, TUAPOKCHALI U conr xene3a (II) u xemesza (III), mx
COCTaB, CBOMCTBA U T0J/lyueHue

3.7

XUMHUeCKUH 3KCTIepUMEHT: O3HaKoOMJieHWe C o0pasllaMu MeTa/UIOB U CIIaBOB, WX
¢bu3MUeCcKMY CBOMCTBAMU; M3yueHHe pe3ylbTaTOB KOPPO3UM MeTaslIoB (BO3MOXKHO
WCTIONIb30BaHHE  BHUZEOMAaTepuanoB), OCOOEHHOCTel B3aWMOIEHCTBUS  OKCHZA
Ka/JbLiUsi M HaTpusi C BOZOW (BO3MOXKHO WCIIO/Ib30BaHWE BU/leOMaTepuasoB);
WCCIe[lOBaHUe CBOMCTB JKECTKOM BOJBI; TpoOLiecca TOPeHMs Kejle3a B KHC/I0pPOZe
(BO3MOXKHO ~ MCIOJIb30BaHWE  BUEOMarepuasnoB);  TPU3HAKOB  MPOTeKaHHUs
KaueCTBEHHbBIX peakl[yii Ha MOHbI (MarHusi, Kajablus, aTlOMUHUS, LIUHKa, >xese3a (II)
u xene3a (II), meau (II); HabGMOAEHWE W OMMCAHWE TIPOLECCOB OKPAIIMBAHMUS
IJlaMeHM MOHAaMW HaTpus, Kalusgd MW Kajblus (BO3MOKHO HCIIO/b30BaHUe
BU/leOMaTepuasoB); UccaefioBaHue aM(OTepPHbIX CBOMCTB TMAPOKCH/Ia aTlFOMUHUS U
TUAPOKCHU/Ia 1IMHKA; pellleHWe SKCIepUMeHTa/bHbIX 3a7iau 1o Teme "BakHeiive
MeTaJl/Ibl U UX COeiuHeHns"

XWMHUA U OKpYKaroLas cpefia

4.1

Hoggle MaTepHajibl U TEXHOJIOTHUH. BELU"eCTBa M MdaTepuaJibl B HOBCEAHEBHOﬁ JKHU3HHU
yeji0BeKa. XUMHUS U 3/10PpOBLE. Be3omnacHoe HcroaL30BaHue BelljeCTB U XUMHUUYeCKUX
peaKL[I/Iﬁ B 6bITy. HepBa;I noMoib Mpru XMMHYEeCKHUX 0KOraX U OTPABJIEHUAX

4.2

OCHOBBI 3K0JIOTHYECKOW I'PaMOTHOCTH. XHWMHUUECKOe 3arpsi3HeHue OKpYrKarolei
cpeaer IIIK. Posmbp XxvMuM B pelieHWH 3KOJ0THYecKux 1pobnem. IIpupopHbie
VMCTOYHUKW YIJIeBOAOPOAOB (Yronab, TPUPOJAHBIM Ta3, HepThb), MNPOAYKTHI HX
repepabOTKU, UX POJIb B ObITY U TTPOMBIIIEHHOCTH

4.3

XUMUYeCKUi SKCIIePUMEHT: Hu3ydeHHe 00pasljoB MaTephasoB (CTEK/IO, CII/IaBbI
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METaJ/lJI0B, IOJIMMEepHEIE MaTepI/IaJ'IBI)

ITPOBEPAEMBIE HA OI'D TPEBOBAHUSA

K PE3YJIbTATAM OCBOEHHMA OCHOBHOU OGPA30BATE/IbHOM
ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUNA,

AJIEMEHTBI COAEP)KAHUA

[TpoBepsiemble Ha OI'D 110 XUMUY TpeOOBaHUS

K pe3y/sibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbI

OCHOBHOTO 00111er0 06pa3oBaHUs

Kog
TIPOBEPSIEMOT0
TpeboBaHUS

[TpoBepsieMbie TpeOOBaHUS K MTPeAMETHBIM pe3y/ibTaTaM 0a30BOr0 YPOBHS
OCBOEHUsI OCHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOTO 0011[ero
obpa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 ITI03HABAEMOCTHU SIBJIEHUM Mprupoabl, ITIOHNUMaHKE 00BEeKTUBHOI 3HAUMMOCTH
OCHOB XHMHUYECKOU HAYKH KaK obactu COBpPEMEHHOI'O eCTeCTBO3HAHMH,
KOMIIOHEHTAa OGH.[Gﬁ KYJIbTYPbI 1 HpaKTquCKOI‘;I AedaTe/JIbHOCTH 4Ye/IOBEKd B
YC/I0BUAX COBPEMEHHOI'O OﬁH.[ECTBa; MOHMMdHHE MeCTd XUMUHN Cpeln NPYTIUuX
€CTeCTBEHHbIX HaYK

1.2

O HayuyHbIX MeTOZax II03HaHWS, B TOM UMC/Ie SKCIEepUMEeHTalbHbIX U
TeopeTUYeCKUX MeTOoJaxX MCC/el0BaHUsl BelleCTB U H3yuyeHUs] XMMHUUEeCKUX
peaki[yii; yMeHHe MCII0/Ib30BaTh MOJIE/H [ijisi 00bsICHEHHMSI CTPOEHUsI aTOMOB U
MOJIEKYJT

1.3

0 cdepax TmpodeccCHOHATBHON [1esSTeNbHOCTH, CBSI3aHHBIX C XUMHEH U
COBpEMEeHHBIMU TeXHOJIOTUSIMUA, OCHOBAaHHBIMU Ha OCTH>KEHUSX XUMUUeCKOH
HayKH, UTO TO3BOJIUT 00YUarOIIMMCsI PaCCMaTPUBAaTh XUMUIO Kak chepy cBoet
Oyayieli npodeccHoHaNbHOM JeSTeTbHOCTU U CJ1e/laTh OCO3HAHHBIA BBIOOP
XMWY KaK TIPOGWILHOrO TIpeMeTa TIpU Tiepexofie Ha YPOBeHb CpeHero
ob1riero obpa3oBaHus

BJ'IBAEHI/IG CUCTEMOM XUMWUECKMX 3HaHWH U ymMeHne TPpHUMEHATb CHUCTEMY
XUMHNYeCKHUX 3H:':1HPII>1, KOTOpas BKJ/IFOUAEeT:

2.1

BaOKHEWIINe XUMHUYeCKUe TIOHSTHS: XUMHUECKUUM 37IeMeHT, aTOM, MOJIEKYIIa,
BeIlleCTBO, MPOCTOe M CJI0XKHOe BelleCcTBO, OJHOPOZAHAas W HeoJHOPOAHast
CMeCb, OTHOCUTe/bHbIe aTOMHass W MOJIeKy/sipHasi MacChl, KOJIMYeCTBO
BellleCTBa, MOJIb, MOJISIDHasi Macca, MOJSIpHbIA 00beM, OKCH7, KHCIIOTa,
OCHOBaHUe, COMb (CpefiHssl), XMMUYecKas peakiusi, Peaklid COeJUHeHUs,
peakLMy pa3/io’KeHWsl, peakLWd 3aMellleHus, peakiuu oOMeHa, TerioBOM
3 deKT peakiyu, 3K30- U SHAOTEPMHUECKHE PeaKI[UH, PacTBOp, MaccoBas
[0/ XUMUYECKOTO 3/ieMeHTa B COeJIMHeHUM, MacCOBasi IO/ U TIPOLieHTHast
KOHIIeHTpAllYsI BelllecTBa B paCTBOPe, SO aTOMa, 3JIEKTPOHHBIN CJIOM aToMa,
aToMHasi opOuTasb, pajgUyC aroMma, BaJeHTHOCTb, CTeleHb OKUC/eHUsl,
XUMUYecKast CBs3b, 3I€KTPOOTPUIIATENILHOCTb, TIONSIPHAsi W HEMoJIsipHast
KOBaJIeHTHasl CBSI3b, MOHHAsI CBs3b, META/UITMYECKasi CBSI3b, KPUCTA/TAYeCKast
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pelleTka (aTOMHas, UOHHasl, MeTa/ulMyeckKasl, MOJIeKy/IsipHas), UOH, KaTHOH,
aHUOH, 3JIeKTPOJIUT U HEe3JIeKTPOJIUT, 3/IeKTPOJIUTUYecKass [JUCCOLUalivs,
peakluM MOHHOTrO OOMeHa, OKHC/IUTeTbHO-BOCCTAHOBUTE/bHbIE peaKL{uH,
OKHCJ/IUTe/Ib U BOCCTAHOBUTE/Ib, OKUC/IEHHe U BOCCTAHOB/IEHHE, 3/IeKTPOJIU3,
XMMHUecKoe paBHOBecre, obpaTuMble M HeoOpaTHMble peaklid, CKOPOCThb
XUMHYeCKOW peakLuy, katanusartop, I1/1K, koppo3us MeTanios, CIijiaBbl

2.2

OCHOBOIIO/IArarwIe  3aKOHbl  XMMHUU: 3aKOH  COXpaHeHusl  MaccChl,
repyuoanueckuii 3akoH [.V. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorazipo

2.3

TeOPUM XHMMHUHU: aTOMHO-MOJIeKY/ISIpDHasi TeOpHs, TeOpUs 3JeKTPOTUTUUECKOU
JIccolalyy

BnageHne ocHOBaMH XMMUUECKOM TPaMOTHOCTH, BKJIFOUAIOL|eN:

3.1

yMeHHe MpaBU/IbHO MCIO/Ib30BaTh U3yUeHHbIe BelllecTBa U MaTepuabl (B TOM
yric/ie MUHepasbHble YA00peHusi, MeTaslyibl U CIUIaBbl, TPOAYKTHI 1epepaboTKu
MIPUPOJHBIX UCTOUHUKOB YI/IeBOJOPO/0B (YIJisi, IPUPOAHOro rasa, HedTH) B
ObITY, CETbCKOM XO3sIMCTBe, Ha MPOM3BO/ICTBE M MIOHUMaHKe 3HaueHHsl )KUPOB,
0enKOB, YTJIEBOZIOB [jIi OpraHW3Ma uYejioBeKa; yMeHHe TPOrHO3UpOBaTh
B/AMSIHAE BeLeCTB U XMMHUYeCKHUX IIpPOLIeCCOB Ha OpraHusM uyejioBeKa U

OKPY’KAIOIIyI0 TIPUPOJHYIO Cpefly

3.2

yMeHHe WHTerpHpOBaTh XMMUYECKHe 3HAHUS CO 3HAHUSAMM JIPYTUX yueOHBIX
rpeiIMeTOB

3.3

Ha/In4yKe OIbITa PAOOTHI C Pa3/TMUHBIMUA UCTOUHUKAMH UH(OPMAIUH 110 XUMUN
(HayyHasi W Hay4yHO-TIOMYyJSIpHasi JMTepaTypa, CJI0BapH, CIPaBOYHUKU,
HWHTEpHeT-PeCypChl)

3.4

yMeHHe OOBEKTHMBHO OLleHMBAaTh HMH(MOPMAIMI0 O  Bel[ecTBax, WX
rpeBpallleHusIX U MPAaKTUYeCKOM MPUMEeHeHNH U yMeHHe MCII0/b30BaTh ee /st
peliieHUst yueOGHO-TI03HABATe/IbHBIX 3aziau

BnageHvie ocHOBaMM TOHSITUMHOTO arrapaTa U CHMBOJIMUECKOTO $3bIKa
XUMHUM JJI1 COCTaB/IeHUsl (POPMY/] HeOpraHWyecKux BellecTB, YpaBHEHWM
XUMUYECKHUX peaklyi; OCHOBaMM XuUMHueckol HomeHknatypbl (IUPAC wu
TPUBHA/ILHON)

YMeHre 00BSICHATD CB$I3b M0JI0XKEeHUsI d/ieMeHTa B [leproinyeckoil crcteme C
YKMC/IOBLIMA XapaKTePUCTUKAaMHM CTPOEHUsI aTOMOB XUMHUECKHUX 37IeMEHTOB
(coctaB u 3apsii siipa, oOIlee UWC/IO 3JIEKTPOHOB), pacripejiesieHheM
3/IEKTPOHOB T10 HEPreTUYeCKHM YPOBHSIM aTOMOB TIEPBLIX TPEX TEPHOJIOB,
Ka/ivsi U KasbLus

[IpencraBneHre 0 NEepUOAUUECKOM 3aBUCMMOCTA CBOMCTB XHMMHYECKUX
5/1eMeHTOB (paiuyC aToma, 3/71eKTPOOTPULIATebHOCTD), MPOCTBIX U CJIOXKHBIX
BeLeCTB OT IOJI0XKEHUsI 371eMeHTOB B Ilepuosuueckoil cucreMe (B MasbIxX
repro/iax Y r7aBHbIX MOATPYNIAax) U 3/1eKTPOHHOTO CTPOeHUs aToMa

Ymenue knaccuuLrpoBaTh:
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7.1

XHUMHUUYeCKHe 3JIEMEHTEI

7.2 HeopraHuvyeckue BelllecTBa
7.3 XMMUYECKHe peakluu
8 YMeHue onpesiensiTs:
8.1 BaJ/IEHTHOCTb U CTeIeHb OKUC/IeHUSI XMMUUeCKHX 3/IEMEHTOB, 3apsi/i NOHa
8.2 BU/J| XUMAYECKOU CBSI3U U TUI KPUCTA/I/IMUECKON CTPYKTYPbI B COeJUHEHUSIX
8.3 XapakTep Cpe/ibl B BOAHBIX PacTBOpax BeIecTB (KUCI0T, OCHOBAHUH )
8.4 OKHUC/IUTe/Ib U BOCCTAHOBUTEJIb
9 YMeHure xapakTepu3oBaTh (pU3nUeCKre U XMMHAYeCcKe CBOMCTBa:
9.1 TPOCTHIX BelleCcTB (KMCI0PO/I, 030H, BOJOPO/, rpaduT, aiMa3, KpeMHH, a30T,
docdop, cepa, X70p, HATPU, KMk, MarHUM, Ka/lbl[Ui, aTFOMUHUHN, >KeJe30)
9.2 CJIOXKHBIX BeLecTB, B TOM YMC/Ie WX BOJHBIX pacTBOpPOB (BOJa, aMMUaK,
XJIOPOBOZIOPO/I, CEPOBOAOPOL, OKCUABI U TUAPOKCHAbI MeTasl1oB [ - ITA rpym,
amomunus, meau (II), umnka, »xenesa (II u III), okcuger yraepozaa (I u 1IV),
kpeMmHus (IV), azora u dpocdopa (III u V), cepsi (IV u VI), cepuucras, cepHas,
a30THuCTasl, a30THas1, pocdopHasi, yrojbHast, KpeMHHeBasi KUC/I0Ta U UX COJN)
9.3 MIPOrHO3UPOBAaTh Y XapaKTepu30BaTh CBOMCTBA BelleCTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOEHHs, MPUMeHeHue BellleCTB B 3aBUCHMOCTU OT WX CBOWCTB,
BO3MOXXHOCTb TPOTEKaHWs XMMWYECKUX [peBpalljeHu B  pas/lMYHbIX
YCJIOBUSIX
10 YMeHure COCTaBsATb MOJIEKY/SIPDHbIe U UOHHbIe YPaBHEHUSI peakluii, B TOM
yucse:
10.1 peaki|ii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTEJIbHBIX PeaKLvi
10.3 WTIOCTPUPYIOLMX XUMHWYeCKHMe CBOMCTBA W3y4eHHbIX KJaccoB (Tpyrimn)
HeOpraHUuecKrx BellecTB
10.4 MO/TBEPXKJA0L1X FeHeTUUeCKYH0 B3aMOCBSI3b MeXKy HUMHU
11 YMeHHe BBIYUCIIATE (MPOBOJUTE pacyeThl):
11.1 OTHOCHUTE/IBHYI0O MOJIEKY/IIPHYIO M MOJIAPHYHO MacChl BellleCTB, MacCCOBYIO
JIOJIF0 XMMUUECKOT'0 3/IeMeHTa B COeZIUHeHUU
11.2 MAaCCOBYIO [OJIIO BellleCTBa B pacTBOpe,
11.3 KOJIMUeCTBO BeIleCTBa U ero Maccy, 00seM ra3os
11.4 10 ypaBHEHWsIM XMMWUECKUX peaklii U HaXOAWUTb KOJIMYeCTBO BellecTBa,
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obbeM u MacCCy pedareHToB WIH IIPOAYKTOB peaKLIUH

12

Biagienuie (3HaHUe OCHOB):

12.1

OCHOBHBIMM MeTO/IaMH HAyyHOTO T[103HaHWs (Habsro[ieHWe, W3MepeHue,
5KCIIepUMEHT, MOJe/MPOBaHWe) MPU M3YYeHUM BeLeCTB M XHUMHUUECKUX
sIB/IeHUM; yMeHHe C(OpMy/nMpoBaTh MpobOieMy U TIPeJJIOKUTh TIyTH ee
pelieHust

12.2

Oe30r1acHOM pabOTHI C XUMUUECKUMH BeIleCTBaMU, XUMUUECKOM TTOCYJ0U U
nabopaTopHbIM 000py/J0BaHHEM

12.3

npaBuiamMu 6e30macHOro oOpallieHHsi C BeIeCTBaMU, HCIOIb3YEMBIMUA B
TIOBCeJHEBHOM >KU3HU, TTPABU/IAMU TTOBe/IeHUs B Lie/isIX cOepeskeHUsl 3[J0POBbsI
Y OKpyXarwllled IpUPOJHOM CpeJpbl; IOHMMaHWe Bpefa (OMAaCHOCTH)
BO3/IEMICTBUSI HA >KUBble OpPraHW3MbI OIpeZie/ieHHbIX BeIecTB, CrocoboB
yYMeHbIIIeHUs U NpeJOTBpall{eHUs] UX BPeJHOT0 BO3JeMCTBUS

13

Hannuue MPaKTUUECKHUX HABBIKOB IIJIAHUPOBAHUA HW  OCYLLECTBJ/IEHUA
CIeJYIOIINX XUMUUECKHUX SKCIIEPUMEHTOB:

13.1

v3ydyeHWe M oOmnucaHve (HU3UUeCKUX CBOMCTB BelLeCTB; O3HAKOMJIeHUe C
¢bu3MUeCKUMA W XUMUUYECKWMH SIBJIEHUSIMH; OIbIThbl, HWJ/UTIOCTPUPYIOIIIME
NpU3HaKX NPOTeKaHUsl XUMUYECKUX peakLui

13.2

n3yuyeHre crioco00B paszesieHuns: cMecei

13.3

NoJIlyyeHHe KHUCIO0pOZia M W3yueHHe ero CBOWCTB; IOJlyuyeHHe BOZOpoZa U
U3yuyeHHe ero CBOMCTB; IIOJlyuyeHHe YIVIEKACIOTO rasa U U3ydyeHHe ero
CBOMCTB; MTOTyYeHHe aMMHaKa U U3yueHre ero CBOUCTB

13.4

MPUrOTOB/IEHHWE PAaCTBOPOB C OMpe/ie/IeHHOWM MaCCOBOMW J]0JIel paCTBOPEHHOT 0
Bell|eCTBa

13.5

rpUMeHeHre WH/WKATOPOB (/lakMyca, MeTU/opaHXa U (eHosdTanernHa) AJs
oripejie/ieHUs1 XapaKTepa Cpe/ibl B paCTBOPax KUCJIOT U 1ijeioueit

13.6

HCC/IeIoBaHUE W OIMCAHWE CBOWCTB HEOPraHWYECKUX BEIeCTB Pa3/IMUHbIX
K/IaCCOB; H3yYeHHe B3aUMOJIEHCTBUS KHUCJIOT C MeTa/ulaMH, OKCHUZAMU
METa/UIOB, PacTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJISIMU;
MoJlydyeHWe HepacTBOPUMBIX OCHOBAaHWH; BBITECHEHHE OJHOT0 MeTasuia
JPYTYIM U3 PacTBOpa COJIM; UCCIIe/IoBaHHe aM(pOTePHBIX CBOWCTB I'MPOKCHIOB
QJIFOMUHUS U IJUHKA

13.7

pellleHWe 3KCIIepUMEHTa/lbHbIX 3a7ay M0 TeMaM: "OCHOBHBIE KJ1acChl
HeOpraHuueCcKux  coeAuHeHui'";  "DyieKTpoAuUTHYeCcKas  Juccoluaius'’;
"BakHelllie HeMeTa/ulbl U UX coequHeHUs"; "BaxHelllve MeTallbl U UX
coeiHEHUS"

13.8

XUMHUUECKUe SKCTIepUMEeHThI, W/UTIOCTPUPYIOIHe TIPU3HAKK TIPOTEeKaHUs
peakivii MOHHOTO OOMeHa; KaueCTBEHHbIe PeakI[UH Ha TMPUCYTCTBYIOIL[UE B
BOZHBIX PAacTBOpPAaX WMOHBL XJIOPUZ-, OBpomu-, uoguz-, cynbdat-, docdar-,
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KapboHaT-, CUTMKaT-aHUOHbBI, TU/IPOKCH/I-UOHBI, KATUOHBI aMMOHUSI, MarHus,
KaJbLIUs, a/IFOMUHUS, >KeJe3a (2+) v xkenesa (3+), meu (2+), LMHKa

14

Ywmenue:

14.1

TMpe/iCTaB/sITh pe3y/bTaThl 3KCIieprMeHTa B ¢opMe BLIBOJOB, [0Ka3aTelbCTB,
rpaduKOB U Tab/UL] U BBISB/STH SMIIUPHUUECKHe 3aKOHOMEePHOCTH

14.2

yCTaHABIMBaTh CBS3U MEXAY PpeasbHO HaOM0JaeMbIMU  XUMHUECKUMHU
SIBJIEHUSIMM U TIPOLIeCCaMH, TIPOMCXOJSIIMMHA B MAaKpo- W MHKPOMHUpE,
0OBSCHATH TIPUUMHBI MHOT000pa3usi BeIleCTB

HepequL 3JIEMEHTOB COJep>KaHus, ITpOBepsAeMbIX HAa OCHOBHOM
rocyiapCTB€HHOM 3K3daMeHe I10 XUMHKU

Kop

[TpoBepsieMblii 3/1eMeHT COZlepKaHust

HepBOHaan'lebIe XUMHUYeCKHe IOHATHA

1.1

UucTele BeljecTBa U cMecu. CriocoOwl paszieneHus cMeceit

1.2

ATOMBI U MOJIEKy/ibl. XUMUYeCKHe 37eMeHTbl. CUMBOJIbI XUMUUECKUX 37IeMEHTOB.
[IpocThie v c0XKHBIE BellecTBa.

1.3

Xumuueckas (l)OpMYJIa. BaneHTHOCTL aTOMOB XMMUUECKUX 3/1eMeHTOB. (CTemneHb
OKHCJ/IeHUA

1.4

3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTe/NbHas arTOMHas —Macca.
OTHocHTenbHasg MoJeKy/spHas Macca. MaccoBasi [[o/ii XMMHUYecKoro 3jeMeHTa B
COoeJMHeHUU

1.5

KomuuectBo BemjectBa. Mosib. MonsipHasi Macca. MornsipHblii  06beM  Ta3oB.
B3anmocCBs3b KO/IMUeCTBa, MaCChl M UMCJIa CTPYKTYPHBIX eUHUL] BelljeCcTBa

1.6

du3nueckre U XUMUUeECKUe sIBJIeHHs. XUMUUecKas peakKliyd U ee IMprU3HaKH. 3aKoH
COXPdaHEHMA MaCChI BeIeCTB. XuUMHUueckKue YPaBHEHUA

[Tepuopnueckuit 3akoH U Ilepuoguueckas cucrteMa XMMHUUeCKUX 3y1eMeHTOB [I.W.
MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepuoanueckuii 3akoH. [lepuopunueckasi cucTeMa XUMHYeCKHUx 3jieMeHTOB [I.W.
MengeneeBa. [lepuoabl v rpynnbl. PU3MUYECKHH CMBIC TOPSAKOBOTO HOMeEpa,
HOMEepOB epuo/ia v IPyMIibl jieMeHTa

2.2

Crpoenue aromoB. CocrtaB aTroMHbIX szep. M3otorbl. OsekTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~ 000/oueK  atoMoB  TiepBbIXx 20  XMMHYECKHMX  371eMEeHTOB
[Tepuoanueckoii cuctemsl 1.M1. MeHieneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XUMHUUECKUX 3/IeMEHTOB TMepBbIX Tpex
MepuosioB, Kaius, Kanblusi (pafdyca aTOMOB, 3J/IeKTPOOTPHULIATETbHOCTH,
MeTalJIMYeCKUX U HeMeTa/ZIMueCKUX CBOWCTB) U UX COeIMHEHHN B COOTBETCTBUM C
T0JIOXKeHWeM 371eMeHTOB B [leproiueckoil crcTtemMe U CTPOeHHEeM X aTOMOB
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CTpoeHue BellleCcTBa

3.1

Xumuueckasi  cBsisb.  KoBaseHTHass  (TosisspHasl UM HeNOJsIpHasi) — CBSi3b.
ONeKTPOOTPULIaTeTbHOCTh XUMHUUYECKUX 3/1eMeHTOB. MloHHasi CBsi3b. MeTasiimueckas
CBSI3b

3.2

Tunbl KpUCTaNIMUYeCKUX peLleToK (aTOMHasi, MIOHHasi, MeTasyinueckasi), 3aBUCMMOCTb
CBOMCTB Bell[eCTBA OT TUIa KPUCTA/VIMUeCKOW pelleTKH U BUa XUMUUeCKOW CBSI3U

BaxkHelilve rmpeAcTaBUTe/IM HeOpPraHUUeCKHMX BellecTB. Hemertamiel U uX
coelMHeHUs. MeTasl/ibl U UX COeJUHEHUST

4.1

Knaccudukaiys U HOMEHK/IaTypa HEOpPraHUUeCKHWX COeJUHEeHWM: OKCHU/IOB
(coneobpa3yroliye: OCHOBHBIE, KHUC/JIOTHBIE, aM(OTepHble) U Hecoseo0pa3yroliye;
OCHOBAHHH (11[e/I0UM Y HepaCTBOPUMbIE OCHOBaHUs); KUC/IOT (KMCI0PO/COeprKaliye
1 6eCKMC/IOPO/IHbIE, OAHOOCHOBHbBIE U MHOTOOCHOBHBIE); COJIel (CpeHUX U KUCIIbIX)

4.2

dusnueckue W XUMHUUECKHe CBOWCTBA TPOCTHIX BelleCTB-HEMeTa/JIoB: BOJOPO/a,
XJI0pa, KUCJI0PO/ia, Cephl, a30Ta, ¢pocdopa, yriaepoa, KpeMHHUS

4.3

dusnyeckne U XUMUUYECKHe CBOKCTBA MPOCTBIX Bell[eCTB-MeTal/IOB: JMTUS, HaTpUs,
Kaqus, MarHusg W KajbliUs, aJIOMUHMS, >Keje3a. OJeKTPOXUMUUECKUH psif
HarpspKeHUH MeTaslioB

4.4

dusnueckue M XUMHUECKHEe CBOHCTBA BOZOPOAHBIX COEJUHEHUH HeMeTaslIoB:
XJIOPOBOZIOPOZIA, CEPOBOZAOPO/IA, aMMHaKa

4.5

®u3nueckue U XUMHYeCKHe CBOMCTBa OKCH0B HeMeTasuioB: cephbl (IV, VI), a3ora
(IL, IV, V), docdopa (111, V), yrnepoga (II, IV), kpemuus (IV). [TonyueHne okcuzioB
HEMeTaJ/l/IoB

4.6

XuMuueckue cBoWcTBa OKcuoB: meTamnoB IA - IIIA rpynm, umska, megu (I1I) u
kenesa (II, III). ITonyyeHue OKCHOB MeTalJIOB

4.7

XHWMHUUeCKHe CBOMCTBAa OCHOBaHWUN M aM(OTepPHBIX THAPOKCHAOB (Ha IIpuUMepe
TUAPOKCU/IOB aJllOMUHUS, >Kesie3a, LIMHKA). [losyueHre OCHOBaHMM U aM(OTepPHBIX
TU/IPOKCU/IOB

4.8

OOmme XUMHUYeCKHWe CBOWCTBA KHC/IOT: XJIOPOBOZOPOZAHOM, CepOBOAODPOIHOM,
CEepHUCTOM, CEpHOM, a30THOM, (ocdhopHOH, KpeMHHeBOH, yrojbHOH. Ocobbie
XUMHYECKHe CBOMCTBA KOHLIEHTPMPOBAHHOW CEPHOU M a30THOM KuCaOT. [lomyuenue
KUCJIOT

4.9

OO011re XMHUUECKHe CBOMCTBA CpeiHUX coseil. [TosyueHue comeit

4.10

[Tonyuenue, cobupaHye, pacrio3HaBaHWe BOZOPOZA, KHCIOpPOZAa, aMMMakKa,
YTJIEKUCIIOTO ra3a B 1aboparopuu

4.11

[TonyueHre amMMMaka, CepHOM W a30THOW KWC/IOT B TIPOMBIIIEHHOCTH. OOmue
Cr1ocoObI MO/Ty4eHHs] MeTaslyIoB

4.12

I'eHeTnueckas CBSI3b MEXAY K1dCCdMHU HeOPraHUYeCKUuX COE,E[I/IHEHHI?I
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XumHueckue peaKuun

5.1 Knaccudukaimss XuMU4eCKUX peaklydid M0 pa3/iMuHbIM TIpU3HaKaM: T0 UYUCIy U
COCTaBy YYacCTBYIOLUX B peaki[id BeIlecTB, MO TerioBoMy 3¢deKTy, o
M3MEHEeHHIO CTeTleHel OKUC/IeHUs] XUMHUYEeCKUX 371eMEeHTOB

5.2 TernnoBoit 3pdeKT XUMUUeCKOW peakliMM, TePMOXUMHUUeCKHe ypaBHeHUs. JK30- U
SHA0TEepMUYeCKHe peakluu. TepMoXuMruueckre ypaBHeHUs

5.3 OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIE  peaklui. OKUCIUTeIM U BOCCTAaHOBUTEJIU.
ITporiecchl OKWUC/IEHUS U BOCCTAHOBJIEHUs. DJIEKTPOHHBIA 0a/laHC OKHCIUTEThHO-
BOCCTAaHOBUTEbHOMN peakLUu

5.4 Teopusi 371€KTPO/IUTAUECKON AucCcouMauuu. KaThOHBI, aHHUOHBI. OJIEKTPOIUTHI U
He3/1eKTPO/IUThL. CUIbHBIE U C/1a0ble 3/1eKTPOUThL. CTereHb AUCCOLAAl[UN

5.5 Peakuy MOHHOrO OOMeHa. YC/OBUSI TPOTEKaHHS peakuud HMOHHOro OOMeHa,
TOJIHbIe U COKPAll|eHHbIe MOHHbIE YPaBHEHUs peakLuil

6 XUMus U OKpysKarolas cpefa

6.1 BeiiectBa ¥ Martepuasibl B TIOBCEHEBHOM J»KHM3HM 4esioBeKa. be3oracHoe
WCTO/Ib30BaHUE BEIeCTB MU XMMUUECKUX peakiui B jslabopatopuu U ObITy. IlepBas
TOMOLLIb [TPY XUMUYECKHX 0KOTaX M OTPaBJIeHUsIX

6.2 XrMHUecKoe 3arpsi3HeHHe OKpY)Karolleil cpefibl (KUCIOTHbIE [0X/IW, 3arps3HeHUe
MOYBBI, BO3Z[yXa W BOJIOEMOB), CIIOCOObI ero mpeAoTBpalieHusi IIpenesnbHas
jonyctumasi KoHueHTpauusi BemlectB (IIJK). Ponp xumuu B pelieHUH
9KOJIOTUUECKUX mpobseM. YcuwieHWe TlapHUKOBOro 3ddekra, paspyiieHue
030HOBOTO CJIOSI

6.3 [TpumeHeHMe cepbl, a30Ta, Gocdopa, yriepoaa, KpeMHUSI U UX COeUHEHHH B ObITY,
MeJuLMHe, TIPOMBIIIJIEHHOCTA W CelbCKOM Xo3silicTBe. [IpuMeHeHHe MeTas/yiOB U
Cr1aBoB (CTajib, YYT'YH, [JIOPATFOMUHMM, OpOH3a) B OBITY Y TIPOMBIIIJIEHHOCTA WX
coepviHeHul. [ToHsATHE O KOPPO3WM METaslJIoB, OCHOBHbIE CIOCOOBI 3aIlUThI UX OT
KOppO3uH

6.4 [TpypoiHbIe NCTOUHUKY YTJIEBOJAOPOAOB (YroJib, MPUPOHbIN ra3, HeTh), PO YKThI
ux repepaboTku (6eH3WH), X POJIb B OBITY U ITPOMBIIIEHHOCTH

6.5 [TepBoHaua/sibHBIE TIOHATHSI 00 OpraHUYECKWX BeI[eCTBAX KaK O COeQUHEHUSIX
yriepoza (MeTaH, 3TaH, STWIEH, alleTU/IeH, 3TaHoJl, IJIMLePUH, YKCyCHasi KUC/I0Ta).
[ToHsATHE 0 OMOJIOTMUECKH Ba)KHBIX BeIeCTBaX: >KUpax, Oenkax, yriaeBofax - U UX
POJIU B )KM3HU YesioBeKa

7 Pacuertsr:

7.1 1o ¢hopMynamM XUMUUeCKUX COeJUHeHU!

7.2 Macchl (MaccoBOI) 10/ PACTBOPEHHOT'O BelllecTBa B pacTBOpe

7.3 M0 XUMUUYECKUM YPaBHEHUSIM
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TEMATHUYECKOE IVNTAHUPOBAHUE

8 KVIACC
KosnyecTBo yacoB
Ne HaumMeHoBaHMe pa3/ie/sioB U dnekTpoHHbIe (U(POBHIE)
n/n TeM NMPOrpaMMbI Bcero KoHTpobHEIe TIpakTuieckue oOpa3oBaTe/bHbIE PeCYPChI
paboTsI paboTsI
Pa3pgen 1.IlepBoHavyaibHbIe XUMHUYECKHUE TOHATUSA
Xumusi — BakHast 00/1aCTh
11 eCTeCTBO3HAHUS U 5 2 bubnmoreka [JOK
' MPAaKTUYeCKOH /1esiTe/IbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
BerjectBa u xumMmnueckue bubnmroreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Nroro no pazpeny 20
Pa3pen 2.BaxkHeHIIIHe NMpe/iCTaBUTe/IM HeOPraHMUeCcKHX BellecTB
21 Bosgyx. Kucnopog. [Tousatue 6 bubnmoreka [JOK
’ 06 okcugax https://m.edsoo.ru/7f41837c
29 Bopopopa.Ilonsitie o kuciorax 8 1 bubnuoreka IIOK
) U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopel. [ToHsiTHe 006 5 1 1 bubnmoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE K/1aCChbl 11 1 1 Bubmoreka LIOK
) HeopraHuueCKuX CoeIMHeHUI https://m.edsoo.ru/7f41837c
Ntoro no pazgeny 30

Pazpgen 3.I1lepuoauueckuii 3axoH u [Ieproanueckasn c

XuMuueckas cBa3b. OKHC/INTETBHO-BOCCTAHOBUTE/IbHbIE peaKIuu

HCTeMa XUMHUYeCKHUX 371eMeHTOB /[I. 1. MenpeneeBa. CTpoeHue aTOMOB.

[Teproanueckuii 3aKOH 1
3.1 [Tepuoguueckas cucrema
XAMUYECKHX djiemeHToB . .

7

bubmioreka [JOK
https://m.edsoo.ru/7f41837c
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Mengene-eBa. CTpoeHue

aroMma
2 | e : : Bismorea 0K
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE PeaKLUy
bubmoreka [LJOK
Wroro o paspeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpemd 3 Bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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9 KJIACC

Ko/muecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne i/ OporpaMMbL Beero KoﬁnTponbnme l'[pﬁaxaneCKne oGpazoBaTe/bHbIe
padoThbI padoThI pecypco!
Pa3pen 1.BewecTBo U XMMHYECKHE peaKIUU
11 [ToBTOpeHue U yriayb/eHre 3HAHUMA 5 1 Bbubmoteka LIOK
' OCHOBHBIX pa3zie/sioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmiorteka LJOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKast JUCCOLaLMs. 8 1 1 bubmoreka IIOK
' XUMHUeCcKHre peakijii B paCTBOpPax https://m.edsoo.ru/7f41a636
Nroro no pazpeny 17
Pa3pgen 2.HeMeTa /uibl M UX COeiUHEHMSA
71 OO01jast XapaKTepPUCTUKA XUMUUECKHX 4 1 bubmoteka LJOK
) snemeHTOB VIIA-rpymnmbl. ["anoreHsl https://m.edsoo.ru/7f41a636
by | Sou e ; Bumoess LOK
) PYTHTBL. T-€p https://m.edsoo.ru/7f41a636
CcoeIHeHUsI
OO0r11ast XapaKTepUCTHKA XUMUUECKUX
bubmorteka LJOK
2.3 sneMmeHTOB VA-rpynmbl. A30T, pocdop u ux 7 1 https:/m.edsoo.rw/7f41a636
CoeIuHeHUsI
vo | Sooma g coameo ; 1 , S 0K
' . PYTHIBL. poA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COeMHEeHHsI
Wroro no paspeny 25
Pa3pgen 3.MeTa/l/ibl 1 UX COeIUHEHUS
3.1 OO61ye CBOMCTBA METAJI/IOB 4 bubmoreka IIOK
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3.2

https://m.edsoo.ru/7f41a636
bubmmoreka IIOK

BaykHeli1e MeTa/libl U UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 20
Pa3pen 4. Xumusa 1 oKpyxawujas cpeja
41 B 5 e/lOBeKA 3 Bbubmoteka LIOK
) CHIECTBA M MATEPUATILT B KM3HH HEMOBEK https://m.edsoo.ru/7f41a636
Nroro no pazpeny 3
p 3 bubmoreka IIOK
€3€PBHOE BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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KAJTEHJAPHO_TEMATHUYECKOE IVNTAHUPOBAHUE

8 K/IACC
Ne KonuecTBo yacoB Jlata OnexkTpoHHbIe 1{U(POBbIE
i Tema ypoka Beero Konrtponbabie IIpakTHueckue w3ygeHns o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl
1 [Ipegmer xumuu. Posie xumuu B 1 bubmoreka LJOK
JKU3HU UesioBeKa. Tesia M BelljecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTOIaX MO3HAHUS B 1 bubnmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[MTpakTnueckast pabota Ne 1 «I[IpaBumna
3 paboThI B 1ab0paTOPHH U TTPHUEMBI 1 1 bubnmroreka [JOK
obparrieHusi ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyzoBaHHeM»
4 Yuctele BeljectBa u cMecH. Crioco0bl 1 Bbubmoteka LIOK
pasjienieHus1 cMecei https://m.edsoo.ru/ff0d26ca
5 Elg);; TeI/JIIqe?{CIfI(: il\[/;g(?:;la(}ll\lag 13 rmMepe 1 1 Bubmaorexa [OK
A . PUMEp https://m.edsoo.ru/ff0d28c8
OUMCTKH TTIOBaPeHHOM COJIN)»
bubnmoreka [JOK
6 ATOMBI U MOJIEKy /I 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYeCcKue 371eMeHTbl. 3HaKU 1 bubmoreka LJOK
(cMMBO/IBI) XUMHUECKHUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie v c/10XKHBIE BellleCcTBa 1 Bnb/morexa LOK
p M https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJ/IIPHOE yUYeHue 1 bubmorexa [JOK
Y/HApHOE ¥ https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSTHCTBA COCTaBa
10 BelllecTB. XUMuyeckasi hopmya. 1 bubmorexa [IOK

BaneHTHOCTb aTOMOB XUMMUECKHUX

https://m.edsoo.ru/ff0d2eae
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3J/IeMEHTOB

11 OTHOCHUTe/IbHAs aTOMHas mMacca. bubmioreka LIOK
OTHocHTebHAs MOJIEKYJ/IIPHAst Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi [0/11 XUMHAUeCKOro bubmoreka [JOK
371eMeHTa B COeTUHEHUH https://m.edsoo.ru/ff0d350c
13 Kosmuectso Beriectsa. Moib. bubmioreka LIOK
MovisipHasi Macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XMuMUUeCcKre siBJIeHus. bubmoreka [JOK
XuMHUecKasi peakLusi https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haku v yc/10BUS NIpOTEKaHUs bubnmoreka [JOK
XUMUUECKUX peakLnil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHHs MacCChl BeLLeCTB. bubmoreka [JOK
XuMHUeCKre ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
| o e wac Sumorera LOK
. https://m.edsoo.ru/ff0d5708
XUMUUECKUX peakLvii
18 I;é]af]j::g I(dfjs;;ﬁﬁf q;;;(JII/I(;(KGHI/IH Bubmaorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelreHus, 0OMeHa)
o | Do Moyt Bumioess LOK
: o https://m.edsoo.ru/ff0d40c4
CUCTeMaTr3aLus 3HaHUM
20 KontposibHast pabota Nel o Teme 1 Bbubmoteka LIOK
«BelljecTBa 1 XUMHYeCcKHe peakLin» https://m.edsoo.ru/ff0d4290
21 E::,qﬂgxxa K;lrjfggor; 3_013-31(13:1\::2: v bubmorexa [JOK
' https://m.edsoo.ru/ff0d448e
rpocroe Belectso. O30H
| e oo ot SuGnioess LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsATHe 00 OKCHIAX
23 Crioco0ObI 1osTyueHHst KUC/IOPOZa B bubmoreka [IOK
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nabopaTopyy ¥ MPOMBIITIEHHOCTH.
IIpumeneHue Kucaoposa

https://m.edsoo.ru/ff0d497a

TennoBoit 3pdeKT XuMHUUecKoi
peakiuu, MOHSTHE O

bubmioreka LIOK

24 TEPMOXUMHUECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJ0TEPMUYECKUX PeaKIUSIX
35 3aprsmerne sosyRe, cocoOu e Bubmorera LIOK
’ https://m.edsoo.ru/ff0d4c4a
TIpeOTBPAIleHUsT
sy | Do pbor oS o Bi6morea 10K
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yueHue ero CBONUCTB»
27 Bogopoa — snemeHT 1 nipocToe bubmoreka [JOK
BelriecTBo. HaxoxkeHue B ripupojie https://m.edsoo.ru/ff0d4dd0
78 du3nueckue U XMMUUeCKre CBOMCTBA bubmoreka [JOK
Boziopo/a. [IpumMeHeHne Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHaTue o KUC/I0Tax U COMAX Bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI rosiyueHust BOIOpO/ia B bubmoreka LJOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3 llonyaene w cobmpanine sogopon BuGmorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
H3yueHHe ero CBONCTB»
37 MonsipHbIii 005EM ra30B. 3aKOH bubmoreka LIOK
ABorazipo https://m.edsoo.ru/ff0d542e
33| newecrsa ress o g wemecrony Bufimiorea [JOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BellleCTBa WK 00bEMY
o | D o o BuGmones 10K
, o https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOLIIEHHI T'a30B
35 ®u3nueckKre U XMMUUeCKre CBOMCTBA bubmoreka [IOK
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BOJIbI
CocraB ocHoBaHuii. [TousTue 00

https://m.edsoo.ru/ff0d587a
bubmoreka LJOK

36 WHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopUTesb.
37 HacelirienHble ¥ HeHaChIL|eHHbIe bubmioreka LIOK
pacTBopbl. MaccoBasi 107151 BelljeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[MTpakTrueckas pabota Ne 5 o Teme
38 «IIpurorosyieHre pacTBOPOB C bubmuoreka LIOK
orpezie/IEHHOM MacCOBOM fio/iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BelleCcTBa»
39 KonTponbHasi pabota Ne2 1o Teme 1 bubnmoreka [JOK
«Kucnopoa. Bogopog. Boza» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, Knaccudbukalus, bubnmoreka [JOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
a1 OcHoBaHuUs: COCTaB, K/1acCU(hUKALIUS, bubmoreka [JOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
42 Kucnotsl: cocraB, Knaccudukarius, bubnmoreka [JOK
HOMeEHKJ/IaTypa https://m.edsoo.ru/ffOdfee2
’ https://m.edsoo.ru/ff0d664e
am(OTepHBIX OKCH/IOB
44 [TonyueHvie u XMMHUYeCKue CBOKCTBA Bbubmoteka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
45 [TonyueHvie u XMMHUYeCKue CBOKCTBA Bbubmoteka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
6 crocotm nomyuemen ximmGe Bufimioresa [JOK
o ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
I[TpakTueckast pabota Ne 6. Perrenue Bumoreka [IOK
47 9KCIIePUMEHTa/IbHBIX 3a7lay 10 TeMe

«OCHOBHBIE K/1aCChI HEOpraHn4eCKnux
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COoeIMHeHUN»
['eHeTHueckas CBSI3b MeXAY

bubmioreka LIOK

48 K/IACCAMH HEOTaHIHECKHX https://m.edsoo.ru/00ad9a50
coeZIMHEeHUI
49 O6o01eHre ¥ cucTeMaTH3arys bubmioreka LIOK
3HaHUU https://m.edsoo.ru/00ad9cb2
o | om0 1 Sumorra LOK
“n https://m.edsoo.ru/00ad9ela
CcoeJMHeHUI
o | Moo e Bumorera 10K
’ https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX 3/IeMEHTOB
[epriofyyeckuii 3aKOH U
5o ITepuoguueckast cucrema bubnmoreka [JOK
XUMUYeCKUX 3yemeHToB /1. U. https://m.edsoo.ru/00ada52c
MengeneeBa
53 [Tepriofpl, rpymIibl, NOATPYIIILL Bubmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CoCTaB aTOMHBIX Bbubmoteka LIOK
sanep. i3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX o6onoquU Bubmiorexa ITOK
55 aToMOB 371eMeHTOB Ileproauueckon ]
https://m.edsoo.ru/00ada6bc
cucremsl [I. I. MeHpeneeBa
XapakTeprucTUKa XMMUUeCKOro
56 3/IeMeHTa I10 ero M0JIOKeHUIO B BbubmoTeka LIOK
[Tepuopnueckou cucreme 1. Y. https://m.edsoo.ru/00ada824
MeHngeseeBa
3Hauenue [leprogrueckoro 3akoHa
57 JUTsI Pa3BUTHSL HAYKW U MPaAKTUKK. 1. bubnuoreka LIOK
. MeHnpeneeB — yuéHbIN, Nefaror 1 https://m.edsoo.ru/00ada96e
rpakJaHuH
58 DJIEKTPOOTPHULIATE/IBHOCTh aTOMOB bubmoreka [JOK
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XHUMHUYEeCKHX 3/1eMEeHTOB

https://m.edsoo.ru/00adaab8

59 NouHas xumrueckas CBsi3b 1 Bubmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas noJigpHas XuMuueckas 1 bubmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HemnoJisipHas 1 bubmioreka LIOK
XUMUUEeCKasi CBSA3b https://m.edsoo.ru/00adaab9
bubmuoreka LIOK
62 (CTenexy oKkucIeHns 1 https://m.edscl){).ru/OOadae28
63 OKHCIUTE/TIbHO-BOCCTaHOBUTEJIbHBIE 1 bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmoreka [JOK
64 OkucvTeNM U BOCCTAaHOBUTEJIU 1 https://m.e dS(])_}).ru 100adb076
65 | «Crpoene arow, Xunsoonan ! 1 Bubmorera LIOK
B3y https://m.edsoo.ru/00adb486
66 Pe3epeHbiit ypok. O600I11IeHNE U 1 bubnmoreka [JOK
cUCTeMaTHr3aLusi 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O600611I€HIE 1 1 BbubmoTeka LIOK
CcUCTeMaTH3alusl 3HaHUU https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIi1 yPOK. O6o6£ueH1/Ie v 1 BbubmoTeka LIOK
CUCTeMaTH3alusl 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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9 KJIACC

KosmmuecTBo yacoB

J/1IeKTpPOHHbBIe I{U(POBbIE

1:;“ Tema ypoka Beero Konrtponbabie IIpakTHueckue fll:;l?EHI/Iﬂ oOpa3oBaTe/bHbIE
padoThI padoThI pecypchbl
[Teproguuecknii 3aK0H.
ITepuoguueckast cucrema 1 bubmoreka [JOK
XUMUYECKUX 37emeHToB [1. U. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEPHOCTU B U3MEeHeHU!
CBOUCTB XEIMI/IquKI/IX 3/1eMEeHTOB 1 Bubmmorexa [OK
N https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEepPUO/I0B
Knaccudukanys 1 HoMeHK/1aTypa 1 bubnmroreka [JOK
HeopraHMuecKrX BelllecTB https://m.edsoo.ru/00adb7e2
Buibl XMMHUUECKO CBSI3U U TUTTbI 1 bubnmroreka [JOK
KPUCTa/VIMYeCKUX PelIfTOK https://m.edsoo.ru/00adbac6
KontposibHast pabota Nel o Teme
«[ToBTOpEHUE U yryOIeHNe 1 1
3HaHWM OCHOBHBIX pasiesioB Kypca
8 knacca»
Knaccudukaims XumMuueckux 1 bubnmoreka [JOK
peakLUii 10 pa3/IMYHbIM NIPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUECKON
peakLu. HOHHI")FI/IE O TOMOT€HHBIX U 1 Bnb/morexa LOK
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX PeakKIUsIxX
[ToHsTHE 0 XUMHUUECKOM
aBHOBecUU. PaKTOPBI, BIUSIOLHE
Ea CKOPOCThb XI/IMI/IHECK’Oﬁ peaKE/m 1 Bub/morexa LOK
https://m.edsoo.ru/00adc28c
Y TI0JI0’KeHHe XUMHUYeCKOTro i
paBHOBeCHs
OKUC/IUTE/TEHO- 1 bubmoreka [IOK
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BOCCTaHOBUTE/IbHbIE PeakKl[un
Teopus 3/1€eKTPOIUTUUECKOU

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

bubmoreka LJOK

10 pmccolpaiyi. CunbHbie 1 Crabbie https://m.edsoo.ru/00adcd68
3JIEKTPOJIUThI
11 WoHHble ypaBHeHUs peakiui Brbmorexa LIOK
https://m.edsoo.ru/00add448
XuMHUUecKre CBOMCTBA KUC/IOT U
12 OCHOBaHUM B CBeTe Ipe/iCTaB/IeHUN bubmioreka LIOK
00 3/IeKTPOJTUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOLIMALIAN
5 | R ks o SuGnioess LOK
. https://m.edsoo.ru/00add8b2
3/IEKTPOJIUTUUECKOM JIMCCOLIAAI[IM
14 [TonsATHE O THUIPOJIK3e COomelt Bub/morexa LOK
https://m.edsoo.ru/00add9d4
15 O60061eHre ¥ cUCTeMaTH3aLys Bbubmoteka LIOK
3HaHUU https://m.edsoo.ru/00addd12
16 EE:LI;Z?{I;%CEESH%?)Z?\IEH?;;HLIX bubmorexa [JOK
https://m.edsoo.ru/00addbfa
3aada4»
KonuTponbHast pabota Ne2 1o Teme
17 «DJIeKTPOIMTUYECKast 1 Bbubmoteka LIOK
Jucconyanys. XvMMAuecKue https://m.edsoo.ru/00addecO
peakiivy B pacTBOpax»
18 Xumawseciie caoicrss va npiepe Bubnuorexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19 xemiecire cosicran, nonyaenme Bufimioresa [JOK
’ ’ https://m.edsoo.ru/00ade104
TIpUMeHeHHe
20 [MTpaktuyeckast pabora Ne 2 o Teme bubmoreka LIOK

«[TonyueHure coISTHOU KUC/IOTHI,

https://m.edsoo.ru/00ade348
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r3yuyeHue eé CBOMCTB»
Bbiuncienusi mo ypaBHeHUSIM

bubmoreka LJOK

21 XMMUUECKUX PEaKLIA, eCi OuH https://m.edsoo.ru/00ade488
13 peareHTOB /laH B U30bITKe o ]

29 OO0r11ast XapaKTepHUCTHKA 37IEMEHTOB bubmoreka LJOK
VIA-rpyrrel https://m.edsoo.ru/00ade64a
AnnotponHble MogU(UKALIN CEPBI.

23 HaxoxxpeHue cepbl U eé bubmoreka LJOK
CcoeIMHeHW B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XvMHYecKre CBOMCTBA Cepbl
CepoBo/i0po/;, CTpOeHHE, Bubmiorexa LIOK

24 (bmfl HCCKHE M XIMUHeckiue https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepol. CepHasi KAC/IOTA, Buboreka [TOK

25 d)mfl CCKHE 1 XMMUHCCKHE https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMeHeHHe
XvMHYecKue peaklyy, Jiexaillye B
OCHOBe TTPOMBIIIJIEHHOTO CI1ocoba

26 MOTyYeHUsI CEPHOU KUC/IOTHI. bubmoreka LIOK
X¥MHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolller cpe/ibl
COeIMHEHUSIMU CephbI

927 BoiuncnieHre maccoBo 101U bubmoreka [JOK
BbIXO0/Ia MPO/IyKTa peakLuu https://m.edsoo.ru/00adec8a
OO0111ast XxapaKTepHUCTHKA 37IEMEHTOB
VA-rpymmbl. A30T, bubnmoreka [JOK

28 PaCIIPOCTPAHEHME B IIPUPOAE, https://m.edsoo.ru/00adeeab
(bu3myeckre U XUMUYeCcKue — -

CBOMCTBA
AMMUaK, ero pusnueckue 1
29 XUMUYeCcKue cq;of/iCTBa, rojiyyeHue bubmorexa [IOK

" MMpUMEHEHHEe
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[MTpakTrueckas pabota Ne 3 o Teme

bubmoreka LJOK

30 «Honyqve HHe aMMHUARa, H3yaerme https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KUC/oTa, eé pusnueckue u bubmioreka LIOK
XUMHYeCcKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrnonb30BaHre HUTPATOB U COJel

p | s s mepamn Suamioess LOK

) . https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKPY)Kalolleil cpe/ibl
COeJMHEHUSIMU a30Ta
33 $§§§g§ﬁ$§;§n§$ (bd())liaﬂ(;g)a?ne v Bubmmorexa [OK
N https://m.edsoo.ru/00adf68a
XUMHUUEeCKHe CBOMCTBA, MoJyuyeHre
Wcnons3oBanue pocdaTos B

34 KayecTBe MUHepabHbIX Bbubmoteka LIOK
ynobpeHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
NIpUpOJHOI cpesibl hocdaTtamu

5 | Dampot o Bunioess LOK

’ < https://m.edsoo.ru/00adfd9c
XUMUUeCKHe CBOMCTBA
Oxkcuppl yrieposa, ux usmuveckue
Y XUMUUeCKre CBOMCTBA.
36 SKOHOFHiCECdeeC H(;)O%H:Mbl Bubmmorexa [OK
’ https://m.edsoo.ru/00adfebe
CBsi3aHHbIe C OKCU/IOM yTJiepo/ia
av)
37 YrosibHast KMCI0Ta U €€ CoMu Bnb/morexa LOK
https://m.edsoo.ru/00ae006¢
ITpakTryeckasi pabota Ne 4 1o Teme

38 "[lonyueHue yrieKucioro rasa. bubmoreka LIOK
KauecTtBeHHas peakuys Ha https://m.edsoo.ru/00ae027e
KapboHart-uoH"

39 [TepBOHaUa/IbHBIE TIOHSATHS 00 bubmoreka [IOK
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OpraHUYeCcKHX BelljecTBax Kak 0
COeIMHEHUSIX yIyieposa

https://m.edsoo.ru/00ae054e

40 KpemHuii 1 ero coeiuHeHuUst Bubmorexa LOK
https://m.edsoo.ru/00ae080a
[MTpakTrueckas pabota Ne 5.
Perrenne skcriepuMeHTaIbHbIX bubmoreka [JOK

41 »

3314 10 TeMe «Ba)kHeMIie https://m.edsoo.ru/00ae0bf2

HeMeTa/l/Ibl U UX COeJUHEHUSI»

KonTtpospHast pabota Ne3 1o Teme

42 «Ba>Kl;){ef/'IUJI/1e EIeMeTaJI]IbI U UX 1 Bubmaorexa LIOK

https://m.edsoo.ru/00ae0el8

COeJUHEeHUSI»

OO011jast XapaKTepUCTHUKA

XUMHUYECKUX 3JIEMEeHTOB —

43 MeTa/lyIoB. MeTasiinueckasi CBsi3b U bubnmroreka [JOK
MeTa/uIMuecKasi KpyucTa/uiyeckas https://m.edsoo.ru/00ae103e
peiiéTka. ®usnueckure CBONWCTBa
MeTaJl/IoB
XrMHYecKre CBOWMCTBa MeTasl/IoB.

44 ONeKTPOXUMUUECKUH psifi Bnb/morexa LOK

N https://m.edsoo.ru/00ae1156
HarpsbKeHWH MeTaslioB
OO61me criocoObI TTOTyYeHHUST
MeTanioB. CriziaBbl. Beruncienus
45 10 YPaBHEHUSM XUMUYeCKHUX Bubmmorexa [OK
. https://m.edsoo.ru/00ae1156
peakLuii, eC/ii OUH U3 peareHToB
COJIEP’KUT MPUMeCH
46 [ToHusTHe 0 KOPPO3UK MeTalJIOB Bnb/morexa LOK
https://m.edsoo.ru/00ae1278
bubmoreka [JOK

47 Lenoumrbre MeTab: https://m.edsoo.ru/00ae14b2

48 OKcypl ¥ TUAPOKCU/BI HATPUSA U bubmoreka LIOK
Kausi https://m.edsoo.ru/00ae14b2

49 [ITesi0uHO3eMebHbIE MeTallJIbl — bubmoreka [IOK
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KaJ/IbLIUK U MarHuu

https://m.edsoo.ru/00ael5e8
bubmoreka LJOK

>0 BaxHeHIIIE COCAUHCHNA KATbLHA https://m.edsoo.ru/00ael5e8
51 0606Hj6HI/Ie Y CUCTeMaTH3al[us
3HaHUMU
5o JKécTKoCTh BOJIBI M CITOCOOBI eé bubmoreka LJOK
yCTpaHEeHUst https://m.edsoo.ru/00ae1886
o | Ppmra Dot 60 Bumoess LOK
. https://m.edsoo.ru/00aelae8
yCTpaHeHUsI
. Bubmoteka LIOK
>4 ATOMUHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBa OKCH/A U bubnmoreka [JOK
TU/IPOKCHUA https://m.edsoo.ru/00aelc64
bubmoreka [JOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcupbl, THAPOKCUIBI U COTU bubnmoreka [JOK
kene3sa (II) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 0606HjeHHe Y CUCTeMaTHh3al[|s
3HaHUU
[MTpakTrueckast pabota Ne 7.
£9 Penrenne skcriepuMeHTa bHbIX bubnmoreka [JOK
3a7iay 1o Teme «BakHe1me https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COeUHEHUS»
BbIunicieHust Mo ypaBHeHUSIM
XUMHUYECKUX Peakivii, ecii OIuH
60 13 PeareHTOB /laH B M30bITKe WIN bubmoreka LIOK
CO/lep>XKUT pUMecH. Brrurcrienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/TM BbIXO/la MPOIYKTa
peakiuu
61 O06o006111eHre ¥ cCTeMaTH3alus

3HaAHUN
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KontposibHast paboTa Ne4 o Teme

62 «BaxxHeiime MeTabl U UX 1 1
COoeJVHEeHU»
63 BewectBa u Marepuabl B 1 bubmioreka LIOK
TIOBCeJHEBHOM YKHU3HM UeI0BeKa https://m.edsoo.ru/00ae3f50
64 XuMHUUeCKoe 3arpsisHeHue 1 bubmoreka [JOK
OKpY’Katolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posb xvMuu B peleHUU 1 bubmioreka LIOK
9KO0JIOTUUECKHUX MTpobieM https://m.edsoo.ru/00ae4270
66 Pe3epeHbiit ypok. O60611IeHNE U 1 bubnmoreka [JOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epeHbiit ypok. O60611IeHNE U 1 bubnmoreka [JOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHBII YpPOK. O606£ueH1/1e u 1 Bbubmoteka LIOK
CcUCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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