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2025 r.



IHHOACHUTEJIbBHAS 3AIINCKA

Jannas pabouast mporpamma npennasHadena s 8-9 kimaccoB MbOY «Kopeusckas CILI»

Pabouast mporpamMma mmo mpeamety Xumus B 8-9 kiiaccax cocTaBlIeHa B COOTBETCTBUH C:

®denepaibHBIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny;

®enepanbHbiM  3akoHOM 0T 24.09.2022 1. Ne 371-®3 «O BHECEHHMM HW3MEHEHUU B
denepanpHblil 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanuu» u crathio 1 denepanbHOTO
3akoHa «O0 o0s3aTenbHBIX TpeOoBaHUsAX B Poccuiickoit @enepannmny.

[Topsakom opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEIbHON ACATEIBHOCTH 10 OCHOBHBIM

0011e00pa3oBaTeabHBIM MpPOrpaMMaM — O0pa30BaTeIbHBIM IPOrpaMMaM HadajdbHOI'O OOILIEro,
OCHOBHOT'O OOIIIETO ¥ CPEAHEr0 00IIero 00pa3oBaHusI, yTBEPKICHHBIM TPUKa30M MUHIIPOCBEIICHUS
o1 22.03.2021 Ne 115 (B meicTBYIOIIEH peaKIIim);

[Tpuxazom Munucrepcra npocsenieHus: Poccuiickoit @eaepanuu ot 31.05.2021 r. Ne 287
«O0 yTBepxkaeHUHN (eaepantbHOr0 rocynapcTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO
ob1rero o6pa3oBaHus» (C U3MEHEHUSIMH ),

[Tpukazom MunuctepcrBa npocsemenust Poccuiickoit @enepannu ot 18.05.2023 Ne 370 "O6
yTBEepXKACHUH (deaepaibHOH 00pa30BaTEIbHOM MPOrpaMMBbl OCHOBHOTO 001Iero oOpa3zoBaHus"
(3apeructpuposan 12.07.2023 Ne 74223);

ITpukazom Munucrepcra npocsemienus Poccuiickoit @enepanun ot 21.09.2022 1. No 858
«O06 yTBepkaeHUN (enepanbHOro TepedHs: y4eOHHMKOB, TOIMYIIEHHBIX K HCIOJIb30BAHUIO IPH
pealin3aluy UMEIOIIMX roCyAapCTBEHHYI0 aKKpeIUTaII0 00pa30BaTelbHBIX POrpaMM HauaabHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETr0 0OIIEro 00pa30BaHUsl OPraHU3ALUSIMHE, OCYIIECTBISIOIIMH
00pa3oBaTeNbHyI0 JIeATEIbHOCTh M YCTAHOBJEHHS MpPENEIbHOIO0 CpOKa HCMOJIb30BaHUS
UCKJTIOUEHHBIX YUeOHUKOBY;

3akonom Pecnyonmuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pa3oBanuu B
Pecrry6nuke KpsiM» (¢ M3BMEHEHUSIMHU U TOTIOTHEHUSIMHU )

[Ipukazom MuHHCTepcTBa 0O0pa3oBaHus, Hayku W Monoa&xku Pecnybmuku Kpeim ot
27.03.2023 Ne 565 «O npu3HaHUM YTPATUBIINM CUITY IIpUKa3a MUHUCTEPCTBAa 00pa30BaHUs, HAYKH U
mononéxu Pecriyomuku Kpsim ot 11.06.2021 Ne 1018» (MP 1o BeieHu0 A€I0BOM JOKYMEHTAIIMH B
rOCYJapCTBEHHBIX M MYHHUIMIAIBHBIX JOUIKOJIBHBIX 00Pa30BaTEeNIbHBIX U 00IEe00pa30BaTENbHBIX
opranmzanusax Pecrryommku Kpeim). Pexxum noctymna: https:// www.krippo.ru/files/metod2024/24.pdf.

IMucekmoM MuHucTepcTBa 00pa3oBaHus, Haykd U Moioaexu PecrnyOmmku Kpbim ot
13.04.2023 Ne 1988/01-15 (06 y4eOHBIX TUTaHAX 0011I€00pa30BaTENBHBIX Opranu3aiuii Pecryommku
Kpsim Ha 2023/2024 y4eOHbli rox).

MeToauueckuMH peKoOMeHAalusIMU 00 0COOEHHOCTSIX MpenoJaBaHus XUMUHU B
o0mieoOpa3oBarenbHbIX opranuzanuiax PecryOmanku Kpeim B 2025-2026 yyeOHOM romy

OcHoBHOI1 00pa30oBaTeILHON MPOrpaMMbl OCHOBHOTO 00111eT0 06paszoBanus (PI'OC),
yTBepxkaéHHou npukazom MBOY «Kopeusckas CILL» ot 29.08.2023 r. Ne 314 (c u3BMEHEHUSIMU);

YueOHbIMH TaHaMHU OCHOBHOTO 001iero oopazosanus (OGI'OC) MBOY «Kopewusckas CIL»,
yTBEP)KAEHHBIM Iprka3oM oT 28.08.2025 roga Ne 237;

[Tonoxxennem o padoueit mporpamme yueOHbix npeameroB MBOY «Kopeunsckas CII»,
YTBEPKAEHHBIM NprKa3oM oT 28.08.2025 Ne 239.

B cootBercTBUM ¢ DenepanibHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHMs YUeOHBIN MpeaMeT « XUMUD» BXOIUT B IPEAMETHYIO 0071aCTh
((ECTGCTBCHHOHay‘-IHBIC MNpEaAMCTLID> U ABJISACTCA 065I3aTCJIBHbIM IJId U3Yy4YCHUH.

Copep:xanne yaeOHOTO mpeaMeTa « XUMUs», PEACTaBIeHHOE B pabodell mporpamme,
cootBercTByeT @I'OC OO0, ®PII npeamera « Xumus».


https://www.krippo.ru/files/metod2024/24.pdf

Y4eOHBIM IIJITAHOM Ha U3yYCHHE XMMHH B 8 Kilacce OTBOAUTCS - 68 4. (2 yaca B He/leno), B 9
KJIacce OTBOAMTCS - 68 4. (2yaca B HECIIO).

[Tporpamma opueHTHpOBaHA Ha MCIIOJIb30BaHUE yUeOHUKA!

Xumust. 8 kiacc : yued. ans odmeodpaszosat. opranuzanuii / I'. E. Pynsutuc, ©. I'. ®enpaman.

— 11-e u3n., crep. — M. : Ilpocsenienue, 2022. — 207 c. : un. ISBN 978-5-09-088251-4

Xumust. 9 kiacc: yue0. s 001meo0pa3oBaT. OpraHu3aluii ¢ mpuil. Ha 31eKTpoH. Hocurene (DVD) /
I'.E. Pym3utuc, @.I'. ®enpaman. — M.: [Ipoceemienue, 2014. — 208 c.: wi. — [SBN 978-5-09-
022307-2.

Conep:xxanue y4eOHOro npeamera
8 KJIACC

IlepBoHaya/IbHbIE XMMUYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B )KM3HM YellOBEKAa. XUMUS B CUCTEME HayK. Tena u BelecTsa.
®u3nYEeCKre CBOMCTBA BEIIECTB. ArperaTHOE COCTOsIHKME BellecTB. [loHATHE 0 MeTOAaX MO3HAHUS B
xumud. YucTeie BemecTBa u cMecu. CriocoObl pa3ieNieHus CMeCe.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE dTIEMEHThI. CHMBOJIBI XUMUUYECKUX 3JIeMEHTOB. [IpocThie
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocTana BeliecTB. OTHOcHUTeNbHAsE aTOMHasi Macca. OTHOCUTEIbHAsI MOJIEKYJIsIpHAst Macca. MaccoBas
JIOJISI XUMHUYECKOT'0 JIEMEHTA B COCTMHEHNM.

KomnuectBo BemectBa. Mosb. Mossipaas Mmacca. B3auMOCBsI3b KOJTMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IMHUII BetlecTBa. Pacu€rel mo popMynaMm XUMHUECKUX COCIMHEHUI.

dusnyeckue U XUMHUYECKHUE SIBJICHHSA. XHMMHYECKas peakuus MU €€ INpU3HAKU. 3aKOH
COXpaHEHMsI Macchl BELIECTB. XUMHUeckHe ypaBHeHMsA. Knaccupukanus XMMHYECKHX peakuil
(coenrHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenn:

3HAaKOMCTBO C XUMHUYECKOW IOCYJOH, MpaBUJIaMH pabOTHl B J1a0OpaTopuu U NpHUEMaMU
oOpamieHuss ¢ 71abOpaTOPHBIM OOOPYJOBAaHMEM, HM3YYCHHE W ONHMCAaHHE (PHU3UUYECKUX CBOMCTB
00pa3IloB HEOPraHWYECKHUX BEIIECTB, HAOMoMeHNe (hru3nueckux (TUIaBJIEHWE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTYIIKE, KUIIEHHE M KOHJEHCAIUs BOJAbI) U XUMUYECKUX (FOpEHHE CBEYH,
IIPOKAJIMBaHUE MEAHON IPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KMCJIOTOM) SIBJICHUM, HAOJIt0IeHuEe U
ONMCAHNE MPU3HAKOB MPOTEKAaHUS XMMHUYECKHUX DPEaKIUi (pa3ioxeHHe caxapa, B3auMOJEHCTBHE
CEpHOM KHCJIOTHI C XJOpUIOM Oapus, pasnoxkenue rujapokcuna meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pacTBopoM cosr Menu (1), n3ydenune cmocoOOB paszeneHus cMecei: ¢
MOMOIUIbI0 MarHuTa, (UJIbTPOBAHME, BbIAPUBAHME, TUCTWILISALUS, XpoMmarorpadus, MpoBeneHue
OUMCTKM TIOBAPEHHOW COJM, HAOJIO/IEHUE U OINMCAaHUWE pe3ylbTaTOB MPOBEACHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJIesiel MOJIEKYJI (I1apOCTEP>KHEBBIX).

BaxkHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelIECTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopona — snemeHT u mpocToe BemiectBo. Haxoxnenue
KHCJIOpO/ia B IpUpoe, GU3NUECKUe U XMMUYECKHe CBOMCTBA (peakuuu ropeHusi). OKCUabl.
[Tpumenenue kucnoponaa. CrocoObl NOTYUYEHUsI KUCIOPOia B TAOOPAaTOPUH U TIPOMBIIIIIIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — aiioTponHast MoAU(UKAIUS KUCIOPOa.
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TennoBoii 3PeKT XUMUIECKON peaKIui, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHAOTEPMUYECKHE peaKIMU. TOIUIMBO: YIoJib U METaH. 3arpsi3HEHUE BO3yXa, yCUIICHHUE
nmapHUKOBOTO (D deKTa, pazpyiieHne 030HOBOTO CJIOS.

Bogopon — anemeHT u npocrtoe BemecTBo. HaxoxxaeHue Bojopoia B mpupojie, Guandeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, ClIOCcOObI nmonydeHus. Kucnotsl u conu.

MoutsipHbIf 00BEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHSIM.

duznueckue cBoiicTBa Boabl. Boga kak pactBoputeins. PactBopbl. HackllieHHbIE 1 HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B BoAe. MaccoBasi 107151 BELIECTBA B paCTBOpE. XUMHUECKUE
cBolicTBa BOJIbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B AKU3HU yeiaoBeKa. KpyroBopot BojbI B
pupoJe. 3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neoprannueckux coeaunennid. Oxcuapl. Kimaccuduxanms okcuaos:
coneoOpa3yrormire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HeconeoOpasyromiue. HomeHkmarypa
oKcua0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyueHue okcumos.

OcnoBanus. Kinaccugukaiust oCHOBaHMIA: IENOYN U HEpaCcTBOpUMbIe ocHOBaHMA. HoMeHkarypa
OCHOBaHMM. PU3HUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loryuyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa xucinor. @u3nyeckie 1 XMMUYECKHUE CBOHCTBA
kucnor. Psan akruBHoctu metauioB H. H. bekerosa. Ilosyyenue kucior.

Conu. Homenknarypa comneit. @usznueckre U XuMU4Yeckue cBoiicTa coseil. [lomydenue coneil.
['eneTndeckast CBSI3b MEXAY KJIaCCAMH HEOPTAHHMUECKUX COSTUHEHUH.

XuMHYECKH IKCIIEPUMEHT:

KaueCTBEHHOE OIpeIesIEHUE COJEepKaHMs KUCIOpoa B BO3/1yXe, OJydyeHue, coOupaHue,
pacro3HaBaHUe ¥ U3yYCHHUE CBOMCTB KMCIOPO/1a, HAOIIOCHUE B3aMMOICHCTBHS BEIIECTB C
KHCIJIOPOJIOM M YCJIOBHUSI BOSHUKHOBEHHUS U TIPEKpaIeHUsI TOpeHus (TIokapa), 03HAKOMIJICHHE C
00pa3amMu OKCUIOB M ONMCAHUE UX CBOMCTB, OJyUYCHHE, COOMpPAHKE, PACIIO3HABAHUE U U3yUCHUE
CBOMCTB BOJIOpoia (TOpeHne), B3auMoieicTBre Bogoposa ¢ okcugom menu (II) (BozmoxHO
HCIIOJIb30BaHUE BHIEOMATEPHAIIOB), HAOIIOACHIE 00Pa3Il0B BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIeIOBaHHEe 0COOEHHOCTEHN pacTBOPEHHS BEUIECTB C Pa3IMUHON pacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCCOBOM J0JIEH paCTBOPEHHOTO BEILIECTBA,
B3aMMOJICIICTBHE BOJIbI C METAJUIAaMU (HATPUEM U KalblieM) (BO3MOXKHO HCIIOJIb30BaHKE
BUJICOMATEPHAIIOB), UCCIIEIOBaHIE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB,
HaOII0/IEHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpaX KHUCIOT U IIeJouel, u3yueHue
B3anmoeiicTBus okcuaa meau (I1) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METAJIIIAMH, PEaKIuil
HEWUTpalHu3aluu, NOJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJTHOTO METaslIa JPYTUM U3
pacTBOpa COJIM, pEeLICHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiiiue kiaccl
HEOPTraHUYECKUX COCTUHEHUID.

IMepuoauyeckuii 3akon u Ilepuoanyeckasi cucremMa XuMudeckux iemenTon 1. U.
MemnpeneeBa. CTpoeHue aToM0OB. XUMH4YecKasi CBsI3b. OKUCJINTETbHO-BOCCTAHOBHUTEIbHbIE
peaxkiun

HepBI)Ie IIOIIBITKHN KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX DIICMCHTOB. HOHSITI/IG [0) rpynnax CXOIHBIX
AJIEMEHTOB (IIEIOYHBIC W IICTIOYHO3EMEIbHBIC METAJIbI, TaJIOTCHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEPHbBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cuctema xumuueckux 35emMeHToB . . Menpaeneena.
Kopotkonepuognass wu jpmuHHOmepuoaHas ¢Gopmbl  [lepuonuyeckold CUCTEMBI  XUMHUYECKHX



anementoB Jl. Y. Menneneesa. Ilepuonbl u rpynmnbl. OU3NUECKUN CMBICI MOPSIKOBOTO HOMEpA,
HOMEPOB MEpUOAA U TPYIIIHI JIEMEHTA.

Crpoenne aroMoB. CoctaB atoMHbBIX sifep. M3otomnbl. DnekTpoHbl. CTpOEHUE JIEKTPOHHBIX
0005109eK aTOMOB TTEepBbIX 20 XUMHUYECKHX 31eMeHTOB [lepuoanueckoii cucremsl [{. . Menpeneena.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa 1O ero mnojoxxkeHuto B [lepmoanueckoit cucreme /.
. Meunneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue Ileprnonnueckoro 3akoHa u I[leproauyeckoit CHCTEMBI XUMUYECKUX AJIEMEHTOB JJIs
pa3BuTHUA HayKu U npaktuku. [. . MenneneeB — yd€HbIN U IpaXk1aHUH.

Xumuueckas cBsi3b. KoBaneHTHast (OIspHAS M HEMOJSPHAS) CBSA3b. DNEKTPOOTPHUIIATETLHOCTh
XUMUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipoliecchl OKUCIeHus u
BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: n3ydeHue oopasIoB BEIIECTB METANIOB U HEMETAIJIOB,
B3aUMO/ICHCTBUE THIPOKCUIA IIMHKA C PACTBOPAMH KUCJIOT U IIEJI0YEH, MPOBECHUE OMBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKuid (TOpeHue, peakiiuu
Pa3OXKEHUS, COCTUHEHNUS ).

MexnpenMeTHbIE CBA3U

Peanuzarus MeXnpeIMETHBIX CBS3€H MPU U3yUYSHUH XUMHUH B § KJIaCCE OCYIIECTBIISIETCS Yepes
WCIIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSATUH, SBISIOMIMXCS
CHUCTEMHBIMU IS OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01me ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
Kiaccuukanus, NepuoAMIHOCTh, HAOIOICHHE, SKCTICPUMEHT, MOJICITMPOBAHNE, U3MEPCHHE,
MO/I€JIb, SIBJIICHHE.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI, PaINOAKTUBHOCTb,
MOJIEKYJIa, AIEKTPUUYECKHI 3apsil, BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, ra3,
buznyecKkue BeIMYUHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TUIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOADBI, MOJIE3HbIE UCKOMAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 xXuMHUYecKasi peakuus

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xuMuueckux asemeHToB /. . Menzaeneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIIEMEHTOB MEPBBIX TPEX
MEPUOJO0B, KNS, KAJIbLIUSA U UX COEAMHEHNUN B COOTBETCTBUU C MIOJIOKEHUEM DJIEMEHTOB B
[Teproanueckoil cuCTeMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BeiecTBa: BUJIbl XUMUUECKOU CBSI3U. TUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.
Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIICCTB. XUMUYCCKUE CBOWCTBA BEIICCTB,
OTHOCSILIUXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHU, FTEHETHYECKas CBA3b
HEOPraHWYECKUX BELIECTB.
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Knaccudukanus XuMuyecKux peakuuii o pa3IMyHbIM IIpU3HAKaM (TI0 YHCITy U COCTaBy
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P deKTy, 10 U3MEHEHHIO CTETIeHENH OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, TI0 YUACTHIO KaTanu3aTopa). JK30- U S9HJIOTEPMUYECKHE
peaKuu, TEePMOXUMHUYECKHE YPaBHEHUS.

[TonsiTre o ckopocTu XUMHUYEcKO# peakuuu. [loHarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. [IoHsATHE 0 TOMOTEHHBIX U FeTepOreHHBIX peakuusx. [lonsatue o karanuse. [loustue o
XUMHUYECKOM paBHOBecuU. DaKTOPbI, BIUAIONINE HA CKOPOCTh XUMHUECKON peakliy U MOJI0KEHUE
XUMHYECKOTO PaBHOBECHSI.

OKHUCITUTENEHO-BOCCTAHOBUTEINIbHBIE PEAKLIMH, HIEKTPOHHBIN 0alaHC OKUCIUTEIbHO-
BOCCTaHOBUTENBbHOM peakiy. COoCTaBlIeHNE YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopus 2MEKTPOIUTHUECKON TUCCOLMALMNA. DIEKTPOIUTHI U HEANEKTPOJINThL. KaTnoHbl, aHMOHBI.
MexaHu3M IucCoLMaluy BEMIECTB € PA3INYHBIMU BUJJAMH XUMUYECKOH CBsA3U. CTeneHb
nuccoranui. CUIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakinu noHHOTO 0OMEHa. Y CIIOBHSI MPOTEKAHUSI PEAKIIMii HOHHOTO OOMEHa, MOJIHBIC U
COKpaILEHHbIE HOHHBIE YpaBHEHMsI peakluii. CBOICTBa KMCIIOT, OCHOBAHUI U COJIEH B CBETE
MIPEACTABICHUH 00 AJIEKTPOIUTHUECKOM nucconmanun. KauecTrBeHHbie peakiinu Ha HOHBI. [loHATHE
0 THJIPOJIU3E COJICH.

XUMUYECKUN SKCIIEPUMEHT:

03HAKOMJIEHHE C MOJIEJIIMU KPUCTAIIIMYECKUX PEIIETOK HEOPraHNUECKHUX BEIIECTB — METAJUIOB U
HeMeTaJlJIoB (rpaduTa 1 anmasa), CJI0KHBIX BEIIECTB (XJIOpUa HaTPHs ), UCCIIEJOBaHHE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH peakliuy OT BO3JIEHCTBUS Pa3InYHbIX (PaKTOPOB,
HCCJIETOBaHKE 3JIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IIPOIEcca TUCCOLUALMU KUCIOT,
nienoueit u cosnei (BO3MOXKHO HCIIOIb30BaHUE BUJIEO MaTEPHAIIOB), TPOBEICHUE OMBITOB,
WUTFOCTPHUPYIOMIUX MPU3HAKH MPOTEKAHUS PEAKIIMi HOHHOTO 0OMeHa (00pa3oBaHUE OCajKa,
BbI/IeJICHHE ra3a, 00pa30oBaHKE BObI), OMBITOB, HJUTFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKIuil (TOpeHue, peakiuu pas3iokeHUs, COSTUHEHH ), pacliO3HaBaHNe
HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAU€CTBEHHBIX PEAKIIMI Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHHS

OOmrast xapakTepuCTHKa TajJoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHBIE CTEIICHH
okucinenusa. CtpoeHue U (u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XHUMUYECKUE
CBOIiCTBa Ha mpuMepe Xxjopa (B3aUMOJCICTBHE € MeTallylaMH, HEMeTalJlaMH, LIEJIO4YaMH).
XnopoBogopoa. ComnsHas KHCIOTa, XUMUYECKHE CBOMCTBa, MOdydeHHe, mpuMeHeHue. JlelicTBue
XJIopa M XJIOPOBOJOpPOJAa HAa OpPraHW3M 4YeloBeKka. BakHeillne XJOpUABI U UX HAXOXKJICHUE B
pupoie.

Obmas xapakrepuctuka 37eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (PU3UYECKHe CBOWMCTBAa MPOCTHIX BEIIECTB —
KHCIIOPOJIa ¥ Cephl. AJUIOTPOIHBIE MOIU(DUKAIIMH KHCIIOPOIa U Cepbl. XUMUYCCKUE CBOMCTBA CEPHI.
CepoBogopo, cTpoeHue, pu3ndeckre 1 XuMudeckue cBoiictBa. OKCHABI CEphl KaK MPeICTaBUTENN
KHACIOTHBIX OKcHIoB. CepHas KHCIOTa, (U3UYECKHE M XHMHUYECKHE CBOWCTBa (0OIIMe Kak
MpeJICTaBUTENs Kiacca KHUCIOT M crenududeckue). XUMHUECKUE pPeaKlMH, JieXalllue B OCHOBE
MPOMBINIJICHHOTO CIOCc00a TOJydeHUsT CEepHON KUCIOTHL [lpuMenenue cepHoil kucioTbl. Comu
CEpHOM KHCIIOTHI, KaueCTBEHHAs peakius Ha cynbhar-uoH. HaxoxaeHue cepbl U € COeTUHEHH B
npupojie. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl COSTUHEHUSIMU Cephl (KUCITOTHBIC JOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OOmast xapakTepucThka dJIeMEeHTOB VA-rpymmbl. (OCOOCHHOCTH CTPOSHHUS  aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHUS. A30T, paCIpOCTpaHEeHUE B IPUPOJIe, PU3NIECKUE U XUMUIECKHE



cBorictBa. KpyroBopor azora B mpupojge. AMMUaK, ero (pu3nyeckue U XMMHUYECKHE CBOMCTBA,
nosydeHue u npumeHeHne. Coau aMMOHUS, BX (U3MUYECKHE U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHast peakuusi Ha MOHBI aMMOHHUS. A30THas KUCJIOTa, €€ ModydeHue, (pusmueckue u
XUMHYECKHE CBOMCTBa (0OIIMe Kak TPEACTaBUTENsl Kiacca KHCIOT H cruenuduueckue).
Hcnonbs30BaHMe HUTPATOB W COJICH aMMOHHMS B Kaue€CTBE MHUHEPAJIbHBIX yA00OpeHUN. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOLICH CpeJibl COSMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IU, 3arpsi3HEHHE BO3/1yXa,
MOYBBI M BOJIOEMOB). Docdop, ammorponHbie Moaudukanuu dhochopa, GU3NIECKUE U XUMUICCKHE
cBoiictBa. Okcun dochopa (V) u dochopras kucnora, pusnueckne M XUMHUYECKHE CBOICTBA,
nosrydeHue. Mcnonb3oBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YI00pEHUH.

OOmiast  xapakrepuctuka 31eMeHTOB I[IVA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETEHU OKHMCIEHUS. YTJIEepo, alJIOTPONHbIE MOAU(UKAINK, PACIPOCTPAaHEHUE B
npupoze, pu3nuecKkue U XMMUYecKue cBoucTBa. Axcopbums. KpyroBopor yriepoaa B mpupose.
Oxcuapl yriaepoaa, ux (uU3Hueckue U XMMHUYECKHE CBOWMCTBA, JEHCTBHE Ha >KUBbIE OPraHU3MBIL,
MOJly4eHHUE W TPUMEHEHHUE. DKOJIOTMYECKHEe MpoOJIeMbl, CBs3aHHBIE ¢ okcuaoMm yriepona (IV),
TUIIOTE3a I100aJIbHOTO MOTEIJICHHUS KIIMMaTa, MapHUKOBBIN 3 dekT. YroiapHas KUcaoTa U e€ coiu,
X (U3MYECKUE U XUMUYECKUE CBOMCTBa, MOTyYeHUE W MpuUMeHeHne. KadyecTBeHHas peakuus Ha
KapOoHaT-uOHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[lepBoHayasibHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHUSAX yTriepoaa
(MeTaH, 3TaH, STWIEH, alleTHJICH, 3TaHOJI, TIUIEPHUH, YKCYCHas KUCI0Ta). [IpupoiHbie HCTOYHUKH
YTJIEBOJIOPOIOB (YToJib, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHI UX MepepaboTKu (OEH3HMH), UX POJIb B
OBITY YW TPOMBINIICHHOCTH. [lOHSATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpax, Oenkax,
yIIeBOJax — M HUX pOJM B KU3HU 4elloBeKa. MaTepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemnnii, ero ¢pusnyeckre u XUuMHUYECKUE CBOMCTBA, MOTydeHue U npuMeHeHne. CoeTMHEHMS
KpeMHus1 B npupone. O6mue npencraBieHus o0 okcuzae kpemuus (IV) m xpeMHHEBOH KHCTOTE.
CunukaTel, MX HCIOJb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BakHelne CcTpoUTeNbHbIE
MaTepuasbl: KepamHKa, CTeKJo, IIeMeHT, OeToH, xkene300eToH. [Ipobrembl Oe3omacHOro
MCIIOJIb30BaHUS CTPOUTENLHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenmn:

U3y4YeHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJIIHOM KHUCJIOTBI, MPOBEACHUE
KaueCTBEHHBIX pPEaKIUi Ha XJIOPUI-UOHBI U HAOIIOJIEHUE NPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpaxarolmue (pU3n4ecKre M XUMHUYECKHE CBOMCTBA TajOreHOB M HMX COEIUMHEHUIl (BO3MOXKHO
UCIIONIb30BaHUE BHUICOMATEPHUANIOB), O3HAKOMIICHHE C oOpa3lamMu XJOpPUAOB (TalOreHUAOB),
O3HAKOMJIGHHE ¢ oOpasuaMu ceppl M €€ COEeOUHEHHSIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJCOMATEepHaoB), HaOirojeHue  mporecca  oOyrinMBaHUs — caxapa  1OJ  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3yYCHHE XHMHUYECKHX CBOWCTB pa30aBICHHON CEpHOU
KHUCTIOTHI, MPOBEJCHUE KAueCTBEHHOW peakIuu Ha cynbpaT-uoOH U HAOMIOJeHHE MpHu3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, (ochopa W WX CcoeqUHEHUUH
(BO3MOXXHO HCHOJIB30BAHHE BHUJIEOMATEpUANOB), 00pa3laMu a30THBIX U (HOCPOPHBIX ya0O0peHuid,
noJlydyeHue, coorpanue, paclio3HaBaHUe U U3y4YeHHE CBOMCTB aMMHaKa, MPOBE/IEHNE KaYeCTBEHHbIX
peakiuii Ha MOH aMMOHUS U (ocaT-uoH U U3yueHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI ¢ MEJbI0 (BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEpPUAIIOB),
U3YYCHHE MOJENIel KPHUCTAUIMYECKUX PEmETOK anmasa, rpadura, QymiepeHa, o3HaKOMIICHHE C
MPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHWCTBOM
IPOTHBOra3a, MOJy4YeHUe, coOMpaHue, paclo3HaBaHWE M W3yYE€HHUE CBOMICTB YIJIEKHUCIOIrO rasa,
IIPOBEJICHNE KAaYeCTBEHHBIX pEaklUi Ha KapOOHAaT W CUJIMKAT-UOHBI U M3yYEHHE NPU3HAKOB HX
MPOTEKaHUsl, O3HAKOMJICHHE C TMPOAYKIMEH CHUIMKATHOW TMPOMBIIUICHHOCTH, pEIICHUE
HKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BaxkHeiilne HeMeTajibl ¥ X COeTUHEHUS.

MeTtaibl M UX COeTMHEHHS

OO61as xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUH MX IOJIOKEHUS B
Ilepuonnueckoir cucremMe XuMuueckux dieMeHTOB [[. WM. MeHpneneeBa U CTPOCHMS aTOMOB.



Crpoenne wmetaimioB. Mertaimyeckas CBSI3b W METaUIMYECKas KPUCTAUIMYECKas penIeTKa.
DNEKTPOXUMHUYECKUN Psii HAIPSDKEHNI MeTallIoB. PU3NYECKUE U XUMUUECKHE CBOMCTBA METAJLIOB.
OO6mme crocoObl monydeHus MeTauioB. [loHATHE O KOppO3WM METaIOB, OCHOBHBIE CITIOCOOBI
3anUThl UX OT Koppo3un. CIuiaBsl (CTadb, 9yT'yH, TIOPATIOMUHIN, OpOH3a) U KX MPUMEHEHHE B OBITY
Y IPOMBIIIUIEHHOCTH.

[llenounble MeTambl: noJioxkeHue B llepuonanueckoi cUCTEME XMMHUYECKUX 3JIEMEHTOB /I.
U. MenaeneeBa, CTpoeHUE KX aTOMOB, HaxoXkAeHUE B mpupoje. Pu3nveckue U XUMUYECKHE
cBOMcTBa (Ha mpumepe HaTpus U Kanus). OKCuabl U TUJIPOKCUABl HaTpust U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenoyHo3emMenbpHbIE METAJUIBI MAarHUM M KajbLMM: moJiokeHue B llepuoanueckoin cucreme
xumudeckux sgemeHToB [[. WM. MenpaeneeBa, CTpO€HME WX aTOMOB, HAXOXKICHUE B MPHUPOJIE.
du3nYecKre U XMMUYECKUE CBOMCTBA MarHus M Kajblius. Baxuelinme coefuHeHNs KaabIys (OKCH/I,
TUJIPOKCHL, cOJH). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHuii: nonoxeHnue B Ilepuoguueckoll cucTeMe XUMHYECKMX 3JI€MEHTOB [l
U. MenaeneeBa, CTpoeHHUE aToMa, HAXOXKJACHUE B mpupoje. PU3nyeckue U XUMUYECKHE CBOKCTBA
amoMuHMsL. AM(OTEpHBIE CBOMCTBA OKCHJIa U TUAPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B [leprnonnueckoi cucreme xumuueckux sneMentoB . M. Menpeneena,
CTpPOEHHE aToMa, HaXOXAeHUE B mpupoje. Puznueckrue 1 XMMUUYECKHe CBOMCTBA xele3a. OKCHUpbl,
ruapokcuibl v coiu xxkenesa (II) u sxenesa (I11), ux coctas, cCBOMCTBA U MTOJTyUCHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMy METAJJIOB U CIUIaBOB, UX (PM3MYECKUMHU CBOMCTBAMH, U3yUECHUE
PE3yJIbTaTOB KOPPO3HH METAITIOB (BO3MOXKHO HCIIONBH30BAaHHE BHIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KAJIbLIMSI M HATPUS C BOJIOH (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
UCCIICIOBAaHNE CBOMCTB >KECTKOW BOJBI, IMpoIlecCa TOPEHUS XKeje3a B KHUCIOpoae (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKLUUd Ha HOHBIL:
MarHusi, KaJabIIvsl, ATFOMUHMS, ITMHKA, xkene3a (1) u sxenesa (I11), meau (1), HabmoneHne u onucanme
MIPOLIECCOB OKpAIllMBAaHUs IUIAMEHU MOHAMU HATPUS, Kajlusl M KaJlblus (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIEIOBAaHUE aM(POTEPHBIX CBOWCTB T'MAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
LIMHKA, pEIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaykHele MeTauibl ¥ UX COCUHEHUS.

XuMHS U OKPYKaOLIas cpeaa

BemectBa u maTepuasibl B IOBCEIHEBHOW JKM3HM 4eJIOBEKa. be3onacHoe uCIosb30BaHUE
BEIIECTB U XUMHYECKHX peakiuii B ObITy. [lepBasi moMOIIs PU XUMHYECKUX 05KOTaX U OTPABICHUSX.

XUMUYecKoe 3arpsi3HEHHE OKpY’Karolled cpeibl (MpenesbHas IOMyCTHMasi KOHLIEHTPALUs
Beniects, nanee — [1/IK). Pons XxuMuu B pemieH# KOJI0THYECKUX IpooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepUalIoB (CTEKIIO, CIIABbI METAILIOB, IOJIMMEPHBIC MAaTEPUAIIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexxnpeMeTHBIX CBS3€H MPU U3yUYeHUH XUMHUU B 9 KJlacce OCYLIECTBISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX IOHATUH, TaK M TOHSATHUH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecCTBEHHO-HAYUHbIE NMOHATHA: Hay4YHBIA (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukanus, TMEePUOJUIHOCTh, HAONIONCHUE, OKCIEPUMEHT, MOJACIUPOBaHNUE,
U3MEepEeHHe, MOJIETb, SIBIICHNE, TAPHUKOBBIN 3(h(DEKT, TEXHOIOTHsI, MaTEPHUATIBL.

®dusuka: MaTepusi, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIBI,
PaaOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUYECKHM 3apsi/l, IPOBOJIHUKH, ITOJIYIIPOBOIHUKH, JUIICKTPHUKH,
(GOTORIIEMEHT, BEIIeCTBO, TeJI0, OO0BEM, arperaTHOE COCTOSHHE BEIIeCTBa, Ta3, pacTBOp,
PacTBOPUMOCTD, KpUCTAJTNUYECKas pelETKa, CIiIaBbl, PU3NUECKIE BETUUNHBL, €IUHULBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres3, npixanwe, Ouocdepa, IKOCHCTEMa, MHHEPAJbHBIE YJIOOpCHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MUHEpPaAIbI, TOPHBIC TOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



[Inanupyemble pe3y/ibTaThl 0OCBOEHHS YU4eOHOI0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJibTaThl OCBOGHUS MNPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus
JIOCTUTAIOTCS B XO/i€ OOyUEHUsI XUMUU B €IMHCTBE Y4eOHOI M BOCHUTATEIHHOU JEATEIbHOCTU B
COOTBCTCTBUH C TpaJUIITUOHHBIMU pOCCI/II\/JICKI/IMI/I CONUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU
LIEHHOCTSMHU, NPHUHATHIMH B OOIIECTBE MpaBWIaMH M HOPMAMM IOBEACHHUS M CIIOCOOCTBYIOT
nponeccamM CaMOIIO3HAHUA, CaMOPA3BUTHUA U COLIUATIU3AlUU o6yqa10mnxc;1.

JlnuHOCTHBIE pE3yJbTaThl OTPaXKalOT TOTOBHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX IOEHHOCTHBIX OpI/IeHTaL[I/Iﬁ H PACHIUPCHUC OIIbITa JCATCIBHOCTH Ha eé OCHOBC,
B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOUICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAYYHOMY
HaCJICIU, IIOHMMAaHHWA 3HA4YCHUA XUMHUYECKOU HayKH B JKU3HU COBPCMCHHOI'O O6IJ_[€CTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(OpMAIMEel O MepefoBbIX AOCTIXKEHUAX U OTKPBITUAX
MHUPOBOH U OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa U
00I111eCTBa;

2) rpa:kKIaHCKOr0 BOCIIMTAHUS:

MPEJCTaBICHUS] O COLMAJIBHBIX HOPMAax M NpaBWJIAX MEXINYHOCTHBIX OTHOLICHHH B
KOJIJICKTMBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKONW U JAPYTUX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpazHOM
COBMECTHOU ACATCIIBHOCTH IIPU BBIITOJIHCHUUA y‘-Ie6HBIX, IIO3HABAaTCJIbHBIX 3a4a4, BBIIIOJTHCHUU
XUMHUYECKHX IKCIEPUMEHTOB, CO3JaHIH Y4eOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHHUIO U
B3aUMOIIOMOIIIHA B IIPOLCCCC 3TOU y‘-IG6HOfI ACATCIBbHOCTH, TOTOBHOCTH OLICHUBATDH cBOE IIOBCACHUEC U
MOCTYIIKA CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEICTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUUYECKOU PEaKIMK, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JJIi MOHHMMAaHUSI CYIIHOCTH
HAYYHOH KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS HPUPOIBI,
B3aUMOCBSI3SX YEJIOBEKA C MPUPOJHON CPEAO, O POJIM XUMHUU B MMO3HAHUM 3THX 3aKOHOMEPHOCTEH;

IMO3HABATCJIIbHBIC MOTHBBI, HAIPABJICHHBIC Ha IOJYUYCHUC HOBBIX 3HAaHUH 1O XHUMHU,
HeoOXoauMble JUIsl OOBSICHEHHsS] HaOMI0JaeMbIX MPOLECCOB M  SIBJICHMI, I103HABATEIbHOMH,
MH(POPMALIMOHHOM U YUTATEIbCKON KYJBTYpPbI, B TOM YHCIE HAaBBIKOB CAMOCTOSTEILHOW pabOThI C
y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPATypoH, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBaMU
WH(GOPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOY4YeHMIO M II03HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOW M HCCIENOBATEIILCKON NEATEIhbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHeM;

4) popmMupoBaHHS KYJIbTYPBbI 310POBbSI:

OCO3HaHUE [IECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3I0POBBII 00pa3 KU3HU, OCO3HAHHE TOCIECACTBUIA U HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB, KYpPEHHsI), HEOOXOAMMOCTH COONIOACHUS TpaBui O€30MacHOCTH MIPH
00palIeHny ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U pPEaJIbHOM KHU3HH;

5) Tpyn0BOro BOCIMTAHMSA:

MHTEpEC K MPAKTHYECKOMY H3YYCHHIO MpodeccHii U Tpyaa pa3IMyHOTO POJa, YBAXKCHHE K
TPYIy M pe3yJsibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHCII€ HA OCHOBE MPUMEHEHUS IPEIMETHBIX
3HAHUI 0 XUMUH, OCO3HAHHBIN BEIOOP MHIMBHLYyaJIbHON TPAEKTOPUH MPOJOKEHUS 00pa3oBaHus ¢
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y4€TOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, yCHEemHON MpopeCCHOHATPHON ACSITENIFHOCTA U Pa3BUTUSI HEOOXOAMMBIX YMEHUH,
rOTOBHOCTH aIalITUPOBATHCA B Mpo(eccroHalbHOI cpee;

6) 3K0J10rMYEeCKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU IIeJIeco00pa3Hoe OTHOIICHHWE K MPHUpOJie KaK MCTOYHUKY >KU3HU Ha 3emie,
OCHOBe €€ CYIIECTBOBAHMS, MOHMMAaHUE IIEHHOCTH 3JJ0POBOIO M 0€30mMacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO, OCO3HAHUE
[IEHHOCTU COONIOACHUS TMPaBWJI OE30MACHOTO MOBEACHHUsS MpH paboTe ¢ BEIIECTBAMH, a TaKXKE B
CUTyalUsX, yIPOXKaOIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy9aeMble MPU W3YYCHUH XUMUH, NJIS PEIICHUsS 3aad,
CBSI3aHHBIX C OKPY’KAIOIIEH TPUPOIHON CPEAOM, IS MOBBIMICHUS! YPOBHS SKOJIOTUYECKOU KYJIBTYPHI,
OCO3HAHHUS TJI00AILHOTO XapaKTepa 3KOJOTUYECKUX MPOOIeM M MyTel UX pelIeHHs TMOCPEICTBOM
METO/J0B XMMUH, SKOJOTHUECKOr0 MBIIIICHUS, YMEHHSI PYKOBOJACTBOBATHCS UM B [TO3HABATEIIBHOM,
KOMMYHUKATUBHOHN U COLIMAIIBHOM IIPAKTHUKE.

METAHNPEIMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMbIE s (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIlIEHAayuYHble MOHATUA (3aKOH, TEOpHsl, MPUHLMUI, THIOTe3a, (akT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeIMeTax M MO3BOJSIOT HA OCHOBE 3HAHMM M3 ATHX MpeIMeTOB (OPMUPOBATH MPEACTABIECHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHUpa, WM yHHBEpCalbHbIE y4eOHBIC NCWUCTBUs (IIO3HABATEIbHBIE,
KOMMYHHMKATHBHbIE, PETYJSITUBHbBIE), KOTOpbIe 00ecleynBaloT (OPMHUPOBAHUE T'OTOBHOCTU K
CaMOCTOSITEIILHOMY TUIAHHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TEIIHHOCTH.

ITo3HaBaTe/1bHBIC YHMBePCAJbHbIC YUeOHbIe NeliCTBUS

ba3oBble JJoruueckue AelcTBUs:

YMEHHUS HUCIO0JIb30BATh MPUEMBI JIOTUYECKOTO MBILIJIEHUS TPU OCBOCHUM 3HAHUI: PACKpPhIBATh
CMBICJI XUMHNYCCKHUX HOHHTI/Iﬁ (BBI,Z[G.HSITI: nux xapaKTepHHe HpI/IBHaKI/I, yCTaHaBJII/IBaTB B3aMOCBA3b C
JIPYTUMHU TIOHSATHUSMHM), UCIIONB30BATh MOHATHS JJIs1 OOBSICHEHHUS OTACIbHBIX (PAKTOB U SIBJICHHM,
BI:I6I/IpaTB OCHOBAaHUs H KpI/ITepI/II/I JUJIS Knaccn(bmcam/m XUMHUYECCKHUX BCIICCTB U XHUMHWUCCKUX
peaKkIuii, yCTaHaBJIMBAaTh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXAY OOBEKTaMH HM3yYCHHUS, CTPOUTH
JIOTUYECKHE PpacCyXJAeHUs (MHAYKTUBHbIC, EIyKTUBHbIC, IO AaHAJOTUH), JEJIaTh BBIBOABI U
3aKJII0YCHHUS,

yMGHI/Ie HpI/IMeHSITB B Hpouecce IIO3HAHHUA ITOHSTUSA (HpeL[MeTHBIG 158 MeTaHpe,Z[MeTHBIe),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHUMHH, IPEOOpPa30BBIBATh IIHPOKO
HpI/IMeHSICMBIe B XUMHUHU MOICJIBHBIC HpeI[CTaBJIeHI/ISI — XI/IMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJI BHGMGHTa),
XuMH4ecKas hopMyJia M ypaBHEHUE XUMUYECKON PEaKITUU — MPU PEIIeHNH Y4eOHO-TT03HABATEIHbHBIX
3aga4d, C y‘-IéTOM 3TUX MOACJIBHBIX HpeI[CTaB.HGHI/Iﬁ BBISABJIIATE U xapaKTemeBaTb CYH_IGCTBGHHLIC
MIPU3HAKU U3Y9aeMBIX 00bEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIUH, BBISBISATH 00IINE
SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CHeI[CTBeHHBIG CBSI3H U HpOTHBOpG‘H/ISI B I/I3y‘-IaeMBIX HpOLIGCC&X n
SIBIICHHSX.

ba3oBble uccienoBarejbCckue AeHcTBUSA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA MTO3HAHUS, a TAK)KE B
Ka4yecTBE OCHOBBI Ui ()OPMHUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXICHU;

npuoOpeTeHne OmbITa 1O IUIAHUPOBAHHMIO, OPraHM3allid W TPOBEIECHUIO YYCHHMYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 3a XOJIOM TPOIecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €0
pe3ynbrat, (QopMyIupoBaTh OOOOMIEHUS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEOBAHMS, COCTABIIATh OTYET O MPOJICTaHHON paboTe.

Padora ¢ unopmanmeii:
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yYMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH(YOPMAITUIO pa3IHYHBIX BHIOB U
dbopM TpencTaBICHHS, MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHYECKOTO COJIEPIKaHHS, CIIPABOYHBIE ITOCOOMs, pecypchl MHTEepHETa), KPUTHYECKH OIICHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJBl M 3alpPOCHI MPH MOUCKE W 0TOOpEe MHPOPMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIsI BHITIOJHEHHs yU4eOHBIX M MMO3HABATEIBHBIX 3a/1ad
ONpEeNeNEHHOTO THUIA, MPUOOpPETEHHWE ONbITa B O0OJACTH HCIOJIB30BaHUS HHGOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJICHUE KYyJIbTypOH aKTHBHOTO HWCIOJIB30BaHUS DPA3IUYHBIX
MOUCKOBBIX  CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTUMANBHYK (GOpPMY  IPEICTaBICHHUS
uHbOpMallMd M WLIIOCTPUPOBATh pPEIIaeMble 3aJa4d HECIOXKHBIMH CXEMaMH, IUarpaMMamu,
Ipyrumu popmamu rpaduKy U UX KOMOMHAITUSIMU;

YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh B Mpoliecce yueOHON U HCcCe0BaTeIbCKOM
JeSITeIbHOCTH UH(DOPMALIMIO O BIMSIHUM ITPOMBIIIJIEHHOCTH, CETLCKOT0 X0341CTBA U TPAHCIIOpTa HA
COCTOSIHHE OKPY’KaroIIel MPUPOTHOUN CpEeIbl.

KoMMmyHuKaTHBHBIE YHHBeEpPcAJIbHbIE YyieOHbIe 1eiCTBHUS:

YMEHUS 3a7]aBaTh BOMPOCHI (B XOJIe Auanora u (W) TUCKYCCHH) TI0 CYIIECTBY 00CyX)aaeMoi
TCMBI, (bOpMyJII/IpOBaTL CBOM NPCIJIOKCHUA OTHOCHUTCIIBHO BBIITIOJIHCHU A HpeﬂHO)KeHHOﬁ 3aJa4u,

YMEHUS TIPEJICTABIIATH MMOyYCHHBIE PE3yIbTAaThl IO3HABATEIIEHON JICATEIEHOCTH B YCTHBIX U
NMUCBbMCHHBLIX TCKCTAX; ACIIATH IIPC3CHTALUIO PC3YJIbTATOB BBIIIOJIHCHUS XUMHUYCCKOI'O SKCIICPUMCHTA
(;1aGopatopHOro ormbITa, JabopaToOpHO PabOTHI MO HMCCIIEIOBAHUIO CBOWCTB BEIIECTB, YU4€OHOTO
MIPOCKTA);

YMEHHUsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOHM IO3HABATEIBLHOW W
UCCIIEI0BATEIBCKON JESITEbHOCTH MIPH PEIICHNH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE y4€Ta OOIIHUX
MHTEPECOB W COTJIAaCOBaHUS TO3UIUI (0OCYKICHUS, OOMEH MHEHHSIMH, «MO3TOBBIC HITYPMBIY,
KOOpAuHa1nus COBMCCTHBIX HeﬁCTBHﬁ, OIPCACIICHUC KPUTCPHUCB 110 OLCHKC Ka4YCCTBa BBIIIOJIHEHHOH
paboTHI U IpyTHE).

PeryasiTuBHble yHHBepPcaJibHble yUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITEJIbHO OIpPEACNSITh LENU ACSITeIbHOCTH, IIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JESITENIbHOCTD, BEIOUpATh Hanbosee
s¢deKkTUBHBIE CIOCOOBI PelIeHUS YUYEeOHBIX U MMO3HABATEIBHBIX 3a7a4, CAMOCTOSTEILHO COCTABIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBI AITOPUTM JEHCTBUN IMPHU BBINOJHEHUHU 3aJaHUN C YYETOM
MOJy4YeHUs] HOBBIX 3HAHWA 00 H3y4aeMblX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATh
COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa 3asiBJICHHOM 11eJIM, YMEHUE UCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/jlaraéMbl€ B YCJIOBUU 3aJJaHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJIEpIKAHUS,
YCTaHOBJICHHOTO JaHHON (enepasbHO paboyeld MpOrpaMMoid, BBLACISAIOT: OCBOCHHBIE
00yuaroIKUMUCs Hay4HblE 3HAHUSI, yMEHUS U CIIOCOOBI IeHCTBUH, crienu(rUecKue Ui MpeIMEeTHOM
o0mactu «XUMHs», BHIBI JESATEIBHOCTH IO IOJyYEHHIO HOBOT'O 3HAHUS, €r0 WHTEpIpeTaluy,
peoOpa30BaHUI0 ¥ IPUMEHEHHIO B PA3JINYHbBIX YUYEOHBIX U HOBBIX CUTYalUsX.

K xonmy oOyuenus B 8 KJiacce mpenMeTHBIC pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTD y 0OYUAIOUINXCS YMEHUM:
PAacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX ITOHATHH: aTOM, MOJIEKYJa, XUMHYECKHH SJIEMEHT,
IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOJHAs), BAJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi J0JI1 XMMHYECKOTO JJIEMEHTa B COCJUHEHUH, MOJIAPHBI O00BEM, OKCHI, KHCJIOTa,
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OCHOBAaHHUE, COJIb, DJJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMHUYECKas peakuus,
KIacCU(UKALUs PEaKIMi: PEaKIHH COCIUHEHUS, PEaKIUU Pa3jIOXKEHUS, PEaKIUU 3aMelleHUs,
peaknuu oOMeHa, 3K30- M SHJOTEPMUUYECKHE PEaKIMH, TEIJIOBOW A(QeKT peaknuu, sSapo aToma,
AJIGKTPOHHBIN CJIOW aroma, aTOMHasi OpOWTallb, paANyC aToMa, XUMHUYECKas CBS3b, MOJSPHAS U
HEIOJISIPHAsT KOBAJICHTHAsl CBA3b, MOHHAs CBA3b, MOH, KaTUOH, AHWOH, PacTBOp, MaccoBas JOJIs
BelecTBa (MPOLIEHTHAS KOHIICHTPAIHsI) B PACTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHA W MPUMEHATh 3TU NOHATHUS NPHU
ONMCAHUU BEILECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIsl COCTaBJIEHHUS (OpPMYJ BEIIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIUM;
OTNpEeNATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb OKHUCICHHS
AJIEMEHTOB B OWHApHBIX COCAMHECHUSX, MPUHAMJICKHOCTh BEIIECTB K OIMpeneiIEHHOMY Kiaccy
coelMHEHUI 1o (GopMyJiaM, BUJ XUMHUYECKON CBA3M (KOBaJICHTHAs U MOHHAsl) B HEOPraHUYECKUX
COCIMHECHUSIX;
packpsiBaTh cmbica [lepuoamyeckoro 3axona J[. M. MeHneneeBa: 1eMOHCTpUPOBAaTh MOHHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX MOJIOkKEHUs B [ lepuoanueckon
CHCTEME, 3aKOHOB COXPAHEHHUs MacChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
y4€Hus, 3aKoHa ABOraapo;
ONKCHIBATh U XapakTepuszoBarh TaOnuuHyio (opmy Ilepuonuueckoid cHCTEMbl XMUMHYECKUX
AJIEMEHTOB: pa3NuyaTh MOHATUS «TJIaBHas moiarpynmna (A-rpymma)» u «mnobounas moarpymma (b-
rpyIIIa)y, Maible U OOJbIINEe MEPHOJIbI, COOTHOCUTh 0003HAYEHHMsI, KOTOPbIE UMEIOTCS B TabJuUIe
«llepuognueckas cucrema xumuyeckux diemeHToB JI. WM. MenpeneeBa» C  4HMCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 001ee Y1ciio
AJIEKTPOHOB U PacHpeiesICHUE UX MO AIEKTPOHHBIM CIIOSM);
KJIaCCU(UIIMPOBATh XUMHUECKHE JIEMEHTbI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKHE peakluu (1o
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3P PeKTy);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIKME XWMHUYECKHME CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPIK/Iasi OMHCAHUE MPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKHX
peakuuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MIPOTEKAHUSI XUMUYECKUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOr0 3JeMeHTa 1o ¢opMylie COEAMHEHHS, MAacCOBYIO [OJIIO BEIIeCTBa B pPacTBOPE,
IIPOBOJUTH PACYETHI 110 YPAaBHEHUIO XUMUUECKOU peaKlvy;
IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITEIBHOCTA — AHAJIU3 U CHHTE3, CPaBHEHUE,
000011eHIe, CHUCTEMATU3AIUI0, KIACCH(DUKAIUIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3CH —
JUISl N3YYEHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIUI, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (pEabHBIN M MBICIICHHBIN );
ClIe/IoBaTh IMpaBWIaM TMOJIb30BAaHUS XUMHUYECKOW IMOCY/I0M W J1abopaTOpHBIM 00OpYIOBaHHEM, a
TaKk)Ke MpaBuUjaM OOpaIICHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSMH IO BBITIOJTHEHHIO
71a00pPaTOPHBIX XMMHMYECKHUX ONBITOB IO MOJIYYEHHI0 U COOMpaHMIO Tra3000pa3HbIX BEIIECTB
(BomopoAa W KHCIOpOja), IMPHUTOTOBIEHUIO PAaCTBOPOB C OINpPENeNEHHOW MAaccOBOM JoJei
pPacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBaTh M IPOBOAWTh XUMHUYECKHE OSKCIEPUMEHTBI 11O
pacrlo3HABAHHUIO PACTBOPOB IIEJI0YEH U KHCIOT C TIOMOIIBbIO HHIUKATOPOB (JTakMyc, penondraneus,
METUJIOPAHXK U APYTHE).

K koniy obOydenus B9 KJjacce nmpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYUAIONTUXCS YMECHHI:
PACKpbIBAaTh CMBIC]I OCHOBHBIX XUMHUUYECKHUX MOHATUNA: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KAaTHOH, aHHOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAIEGHTHOCTh, MIEKTPOOTPHULIATEIBHOCTD,
CTETICHb OKUCJICHHSI, XUMHUCCKAsl PEaKIs, XUMUIECKasi CBSI3b, TEIJIOBON PPEKT peakiuu, MOJb,
MOJIIpHBIA 00BEM, PACTBOP, INEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAsT TUCCOLUAINS,
peakiuy MOHHOro oOMeHa, KaTaln3aTop, XMMHYECKOE paBHOBECcHE, OOpaTHMble U HEOOpaTHMBbIE
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peaxiuu, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAQHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTb, XHMHUYECKas CBA3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIN4ecKasi), KpucTajsinyeckas: pelérka, KOppo3us METaJlIOB, CIIaBbl, CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo nomyctuMas konuenTpanus [1/1K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUI W MPUMEHSTH 3TU MOHATHUS MPU
OINKCAaHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BaTh XHMMHUYECKYIO CHUMBOJIUKY JJIsl COCTaBJIEHHS (OpPMYJ BEIIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIUM;

ONpEeNATh BaJECHTHOCTh U CTENEHb OKUCICHHS XHUMUYECKHUX JJIEMEHTOB B COCJIMHEHUSIX
pa3IMYHOTO COCTaBa, NPUHAAJICKHOCTh BEUIECTB K ONPEAEIEHHOMY KIAcCy COCIUHEHUH I10
dbopMyiiaM, BUJ XUMHUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAs, METAJJIMYECKasl) B HEOPraHMYECKHUX
COCIMHEHUSX, 3aps] HOHA MO XUMHYECKOW (opmyse, XapakTep cpeabl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIT KPUCTAINTMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTth cMbici [lepuoauueckoro 3akona [I. WM. MenzaeneeBa M JIE€MOHCTPUPOBATH €0
MOHMMAaHUE: OIUChIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonuueckoid cuCTeMbl
XUMHYECKHUX JJIEMEHTOB: pazluvaTh IMOHATHS «IJIaBHAs MOArpymmna (A-rpymnma)» u «mododyHas
noarpymnma (b-rpyrma)y, Maabie 1 00JIBIIINE IEPHOIBI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS
B IEPUOAMYECKON TabiuIe, ¢ YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS AaTOMOB XHMHUYECKHUX
AIIEMEHTOB (COCTaB U 3apsi Apa, oOlIee YUCIIO JIEKTPOHOB U pacIpe/ie]ieHHe UX 0 AIEKTPOHHBIM
CJI0SIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B
npejienax MajbIX MEPUOO0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaccu(UIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTaHMUECKUE BEIIECTBA, XUMHUYECKUE PeaKkIuu (110
YHCIy M COCTaBy YUYacTBYIOIIMX B PEAKIMUU BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, 0 M3MEHEHHIO
CTETICHEH OKUCIIEHUS! XUMHUECKUX HJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKHE XHUMHUYECKHE CBOWCTBA MPOCTBHIX H
CIIOXHBIX BEIIECTB, MOATBEPKIasl OMHCAHWE MPUMEPAMU MOJCKYJISPHBIX U HOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

COCTABJIATh YPAaBHEHUs AJICKTPOJIUTUYECKON JAUCCOLMAIMM KUCIIOT, LIeJI0Ueil U COJeH, MONHbIe U
COKpAallEHHbIE YPAaBHEHUS PEaKUUd HOHHOTO OOMEHa, YpaBHEHHS DPEaKIHi, MOATBEPKAAIOIINUX
CYIIIECTBOBaHHE T'€HETHUECKON CBSA3U MEXIY BEIIECTBAMH PA3JIMYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKlui;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTH MPOTEKaAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJISPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMUYECKOTO 3JIeMEHTa 1o (opMyjie COEAMHEHHs, MAacCOBYIO JIOJIO BELIECTBA B PacTBOpE,
MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKIuy;

co0III01aTh MPaBUIIA [TOJIb30BaHMS XUMHUECKON ITOCYA0H U 1a00opaTOpHBIM 000pyI0BaHUEM, a TAKXKE
npaBwia oOpalleHHs ¢ BELIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYEHHUIO M COOMpAHHIO Ta3000pa3HBIX BEILECTB
(amMmaka M yrieKuciIoro rasa);

IIPOBOJUTH PEAKIIMHU, TOATBEPXKIAIOIINE KAaUeCTBEHHbIM COCTAaB PA3IMYHBIX BEILIECTB: PAaclO3HABATh
OTIBITHBIM TTyTEM XJIOpUI-, OPOMHI-, HOJIUI-, KapOoHaT-, pocdat-, cuiamkar-, cyabdar-, THIPOKCH]I-
MOHBI, KATUOHBI AMMOHUSI U MOHBI U3yUYEHHBIX METAIJIOB, MIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPax
HEOPraHMYECKUX BEILECTB;

IPUMEHATh OCHOBHBIEC OINEPALIMU MBICIUTEIBHONW JESTEIbHOCTH — aHAIM3 M CHUHTE3, CPaBHEHUE,
0000111eHre, CUCTEMATH3alUIO, BBISIBICHUE NPUYUHHO-CIECICTBEHHBIX CBSI3ed — JUIsI U3YUYEHHS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIHii, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0IeHHE,
U3MEepeHHe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasibHbIM U MBICICHHBIN).



TemaTnueckoe NJIaHUPOBaAHUE
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8 KUIIACC
Neo | HaumenoBsanu | Kommuec Conepxanue OCHOBHEIE BUIEI
n/ | € pa3lnenoB u TBO o0OydeHus JIeSITCIIbHOCTHU
m | TeM y4eOHOro | 4YacoB 00ydJaronmxcst

npeaMeTa

HepBOHa‘IaHBHHe XN

MHNYCCKHNEC ITOHATHA

1. | Xumus -

1 | BaxxHas
00J1acTh
€CTECTBO3HAH
s U
MPaKTUYECKOU
JIeITCILHOCTH
YyeJIoBeEKa

5

[Ipenmer xumumu.
Ponp xumuu B
JKM3HH YCIOBEKA.
XUMHS B CUCTEME
HayK.

Tena u BentecTna.
duzngeckue
CBOICTBA BEIIECTB.
ArperaTtHoe
COCTOSIHUE
BemecTB. Ilonsarue
0 MeToJIax
MMO3HAHMUS B
XxuMuHu. Yucteie
BEIIECTBA M CMECH.
CriocoOsbl
paszzaeneHus
cMecel.
XUMHUYEeCKHI
AKCIIEPUMEHT:
JlemoHCTpauu:
3HAKOMCTBO C
XUMHYECKOH

MOCY 101, C
npaBUIaMu
paboThI B
naboparopuu u
npueMamu
oOparieHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM.
duznyeckue
CBOMCTBA
00pasioB
HEOPTraHUYECKHUX
BEILIECTB -
METaJIJIOB U

PackpsiBaTh cMBICT
U3y4aeMbIX
TTOHSITHI.
PackpsiBath posib
XUMHH B IPUPOJIC
1 J)KM3HH YEJI0BEKA,
€€ CBA3b C
JIPYTUMH HayKaMHu.
PazauuaTh ancTeie
BEIIECTBA U CMECH;
OJIHOPOJIHBIC U
HEOJIHOPOTHBIE
cmecu. Paznuyats
(dbuznveckue u
XUMHYECKHE
SIBJICHUS.
CnenoBathb
aJropuTMaM
HCIIOJIb30BAHUS
AKCIICPUMEHTAJIbH
BIX METOJIOB -
HAOJIFOICHUS U
SKCIIEPUMEHTA.
HaGnromare u
OIIMCHIBATH
00BEKTHI IIPU
MIPOBEICHUH
JIEMOHCTpALIH U
1a00paTOPHBIX
OIIBITOB 110
U3YYCHUIO
(bu3mIecKux
CBOMCTB BEIIIECTB,
crmoco0oB
pasneneHus
CMECEN BEIIECTB.
[IpoBOIUTH

bu6mmoreka [IOK
https://m.edsoo.ru/7
141837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

15

HEMETaJIJIOB.
Crnioco0sl
paszeneHus
cMecen
(¢unsTpoBanme,
BbIIIApUBaHUE,
JACTHJUTSITIHS,
xpomarorpadusi).
Jlabopamophvie
OnbImbl:
N3yuenue u
OTHCaHue
buznuecKux
CBOMCTB 00pa3IoB
HEOPTaHUYECKUX
BELIECTB.
N3yuenue
croco6oB
paszeneHus
cMmeceii (¢
MIOMOIIIBIO
MarHuTa).
Ilpakmuueckue
pabomui:

Ne 1. IlpaBuna
paboThI B
nabopaTopuu U
MIPUEMBbI
oOparteHus ¢
1abopaTOPHBIM
o0opyoBaHuEM.
Ne 2. Pasnenenue
cMecei (Ha
pUMepe OYUCTKU
MIOBapEHHOM COJIN)

XUMUYECKHUU
SKCIEPUMEHT MpHU
pazaeneHun
cMmecel (Ha
MIpUMepe OYUCTKU
MOBAPEHHO COJIN)
B X0JIe
MPAaKTUYECKOU
pabotsr Ne 2.
CnenoBatb
MpaBUJIaM
MOJIb30BAHUSA
XUMUYECKON
MOCy01 1
1a60paTOPHBIM
o0opyaoBaHueM, a
TaK)Ke MpaBuUIam
oOparteHus ¢
XUMHYECKUMHU
BeIlleCTBaMH B
COOTBETCTBUHU C
UHCTPYKLUEH IIPU
BBITIOJTHEHUH
MPAaKTUYECKOU
pabotsr Ne 1.
BeicTpauBats
pa3BepHYTHIE
MMCEMEHHBIC U
YCTHBIE OTBETHI C
ONOpoM Ha
nHpopmaIuio u3
yueOHHKA U
CIPaBOYHBIX
MaTepuasos,
IrPaMOTHO
HCII0JIb30BaTh
WU3yYCHHBIN

TIOHS TUIHBIN
anmapar Kypca
XUMHH

N —

BemectBa u
XUMHUYECKUE
peakmuu

15

ATOMEI 1
MOJIEKYJIBI.
Xumuueckue
DJIEMCHTEL.
CHMBOJIBI
XUMHYECKHAX
3JIEMEHTOB.
[IpocTeie u
CJIOJKHEBIE
BCIIECTBA.
AToMHO-
MOJIEKYJISIPHOE

Onpenenars
MPU3HAKU
XHUMHYSCKHX
peaKuuii, yCI0BUs
UX TIPOTEKAHUSI.
OOBSICHATD
CYIIHOCTh
(bu3HUecKux u
XHUMHYSCKHX
SIBJICHUH C TOUKH
3pEeHUsI ATOMHO-
MOJIEKYJIIPHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/7
41837¢
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y4CHHE.
XuMuueckas
dbopmya.
BanentHocTth
aTOMOB
XAMHYECKAX
2JIEMEHTOB.
3aKkoH
MOCTOSIHCTBA
COCTaBa BEILIECTB.
OTHOCHUTENLHAS
aToMHas Macca.
OTHOCHUTENLHASA
MOJIEKYJISIpHAS
Macca. MaccoBast
JIOJISI XUMHUYECKOTO
JJIEMEHTA B
COCTMHCHUM.
KomnuaectBo
BerecTBa. Mok,
Momnsipnas macca.
B3anmocBsI3b
KOJIMYECTBA,
MAacCHI U 4Hca
CTPYKTYPHBIX
SJIMHUIL BEIICCTBA.
PacueTs! o
dopmynam
XHMUYECKHX
COCIMHEHUH.
dOu3nyecKue u
XAMHYECKHE
SIBJICHUA.
XuMuueckas
peaKkIus 1 ee
IIPU3HAKU. 3aKOH
COXpaHEHHUs MacChl
BCIIECTB.
Xumuueckue
ypaBHEHHUS.
Knaccudukanus
XAMHAYECKHAX
peakuuii
(coenuHeHUs,
pasoXKeHMUS,
3aMCIICHHS,
obmeHa).
XUMHYECKUI
IKCIIEPUMEHT:
JleMoHCTpauu:
du3nueckue
CBOMCTBa

yYUEHUS.
Knaccudumnuponat
b XUMHYECKHE
peakiuu (1Mo Yuciy
U COCTaBy
pearupyomux u
oOpazyromuxcs
BEIIIECTB).
CocraBnsTh
(bhopmyBI
OMHAPHBIX
BEIIECTB TI0
BaJICHTHOCTH U
OTIpE/ICIISATh
BaJICHTHOCTH 11O
bopmynam
BEIIECTB.
PaccraBisTh

K02 (ppuImeHTs B
YPaBHEHUSX
XUMHYECKHX
peaKuund.
HaOmronates u
OTIHCHIBATH
00BEKTHI TIPU
MIPOBEICHUH
JIEMOHCTpALINH U
71a00paTOPHBIX
OTIBITOB.
IIpoBonuTh
BBIYHCIICHUS 110
bopmynam
XUMHYECKHX
COEIUHEHHI U
yYpaBHEHUSAM
XUMHYECKHIX
peaKIuid.
[IpumeHaTH
€CTECTBEHHO-
Hay4YHBIC METOJIbI
MO3HaHUS (B TOM
qucle
HaOJII0IeHNE,
MOJICTTUPOBAHUE,
9KCIIEPUMEHT U
OCHOBHBIC
orepanuu
MBICTUTEIIbHOM
JeSITeNIbHOCTH
(cpaBHeHuE,
KJIacCU(UKAIIHS )
BeicTpausarth
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00pasioB
HEOPTraHUYECKHUX
BELIECTB -
METaJUIOB U
HEMETAIJIOB.
OO0pa31ibl BemecTB
KOJINYECTBOM |
MoJib. PuznUecKre
SIBIICHUS
(nu1aBlieHHE BOCKa,
TasiHUE JIbJI,
pacTupaHue
caxapa B CTYyIIKE,
KHUIICHUE U
KOHJICHCAIIUA
BOJIbI).
XuMu4yeckue
ABJIEHUS (TOpeHue
cBeYH,
MpOKaJINBaHUE
MeEIHOU
MIPOBOJIOKH,
B3aUMOJICHICTBUE
COJIbl WJIM MeJIa ¢
COJISTHOM
KHCJIOTOM).
HaOmronenue
MIPU3HAKOB
MIPOTEKaHUS
XUMUYECKUX
peakuuii
(paznoxxeHue
caxapa,
B3aUMO/ICVICTBUE
CEpPHOM KHUCJIOTHI C
XJIOpUIOM Oapus,
MOJTyYeHUe U
paznoXeHue
TUAPOKCHUIA MEAH
(IT) mpu
HarpeBaHuH,
B3aWMO/ICVICTBUE
xKeresa ¢
PacTBOPOM COJIH
menu (I1). OnbIThl,
WJUTIOCTPUPYIOLINE
3aKOH COXPaHEHUS
MaccChl.
JlaGopaTopHbie
OTIBITHI:

Co3nanue
MOJEJIEH MOJIEKYJI

pa3BepHYTHIE
MUCbMEHHBIC U
YCTHBIE OTBETHI C
ONOpoM Ha
nHpopmaIuio u3
yueOHHKA U
CIPaBOYHBIX
MaTepuasos,
IrPaMOTHO
HCII0JIb30BaTh
WU3yYECHHBIN
TIOHS TUIHBIN
anmapar Kypca
XUMUH
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(TmapocTepKHEBBIX
).

Onucanue
buznuecKux
CBOMCTB 00pa3IoB
HEOPTaHUYECKUX
BELIECTB -
METAJIJIOB U
HEMETAJIJIOB.
Habmonenue
(bU3HUIECKUX
(n1aBiieHHE BOCKa,
TastHHE JIbJIA) 1
XUMHUYECKHUX
(ropeHmEe CBEYH,
MPOKATUBAHUE
MeEIHOU
IIPOBOJIOKH)
SIBJICHUU.
HaGmonenue u
OTHCaHue
MPU3HAKOB
MIPOTEKaHUs
XUMHUYECKHUX
peaKkuii pa3HbIX
THUTIOB.
Brruncnenus:
OTHOCUTEIBHOM
MOJIEKYJIIPHOU
MaccChl BELIECTB,
MOJISIPHOM Macchl,
MaccChl BELIECTB,
Macchl U
KOJIMYECTBA
BEIIECTBA;
MacCOBOM J0JIH
XUMHUYECKOT0
3JIeMEHTa Mo
dbopmyne
COCIIMHEHUS; TIO
YpaBHEHUSIM
XUMHUYECKHUX
peaKIuii:
KOJIMYECTBA,
Macchl BellecTBa
10 U3BECTHOMY
KOJIMYECTBY, Macce
peareHToB WIN
MIPOJYKTOB
peaxiuu

Htoro no pazgeny 20

Ba:kHelinue NMPEeACTABUTC/IN HCOPraHUIECCKUX BCIIECCTB
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Bo3znyx.
Kucnopog.
ITonstre 00
OKCHJaX

Bo3nyx - cMech
ra3zoB. CocraB
BO3/IyXa.
Kucnopon -
AIIEMEHT U
poCTOE
BEIIECTBO.
Haxoxnenue
KHCIIOpO/ia B
pUPOJIE,
buzndecKue u
XUMHYECKUE
CBOMCTBA (peakiuu
TrOpeHus).
OKcugnl.
IIpumeHeHue
KHUCIIOPO/Ia.
CriocoOsr
MOJTy4eHUs
KHCJIOPOJia B
1abopaTopun U
MPOMBIIIIICHHOCTH.
Kpyrosopot
KHCIJIOPOJia B
npupoae. O30H -
aJUIOTPOITHAS
MoaupUKaIIHISI
KHCIIOPO/Ja.
Tennooii 3 dext
XUMUYECKOU
peaxiuu,
TEPMOXUMHUYECKHE
yYpaBHEHHUS, IK30-
u
SHIOTEPMUYECKUE
peaKIIMH.
TonnuBo: yroyib u
METaH.
3arpsi3HeHUE
BO3JlyXa, YCUJICHUE
MapHUKOBOTO
addekra,
paspyuieHue
030HOBOTO CJIOSI.
XUMUYECKUH
AKCIIEPUMEHT:
JlemoHCTparuu:
KauectBennoe
orpezeneHue
co/IepKaHus
KHCIIOpO/ia B
BO3JIyX€

Hcnonb3oBaTh
XUMHYECKYIO
CUMBOJIUKY JJIsi
COCTaBIICHUS
(dhopmyn BelecTs,
MOJICKYJISIPHBIX
ypaBHEHUH
XUMHYECKHIX
peaKuuii ¢
y4acTUeM
KHCIIOpO/Ia.
XapakTepus3oBaTh
(omHCHIBATH)
COCTaB BO3/yXa,
dbuzmveckue u
XUMHUYECKHE
CBOMCTBA
KHCIIOpO/Ia,
CIOCOOBI €ro
MOJTy4CHUS,
MIpUMEHEHNE U
3HAYCHUE B
MIPUPOJIE U )KU3HU
YeloBeKa.
CpaBHuBaTh
peaKiuy TOpeHUs
Y MEJIEHHOTO
OKUCJICHUS.
OOBSCHATD
CYIITHOCTh
9KOJIOTHYECKUX
npobiem,
CBSI3aHHBIX C
3arpsi3HEHUEM
BO3/yXa.
CnenoBathb
MpaBUJIaM
Oe3omacHoi
paboTHI B
naboparopuu mpu
WCIIOJIb30BaHUU
XAMUYECKOU
MOCYIbl U
o0opyaoBaHus, a
TaK)Ke MpaBuUIam
oOparteHus ¢
TOPIOYUMHU
BEII[ECTBAMH.
[InanupoBats u
OCYIIECCTBIISATH Ha
MIPaKTUKE
XUMHUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/7
41837¢
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[Tonyuenwue,
cobupanue,
pacro3HaBaHHe U
W3y4YECHHUE CBOWCTB
KHUCIIOPO/Ia.
Habmonenue
B3aUMOJICUCTBUA
BEIILIECTB C
KHUCJIOPOJIOM U
YCIIOBUS
BO3HUKHOBEHUS U
MPEKpAICHUS
ropenus (moxapa).
Jlabopamopmwiii
onvim:
O3HaKOMJICHHE C
obpasmamu
OKCHUJIOB U
OTMKCAaHUE UX
CBOJCTB.
llpakxmuueckas
paboma:

Ne 3. [Tonyuenue u
coOupaHue
KHCIIOpO/Ia,
U3Y4YEHUE €ro
CBONCTB.
Beraucnenusi:
MOJIEKYJIIPHOU
Macchl KUCIopoaa
M O30Ha Ha
OCHOBaHUU
aTOMHOM MaccChl
XUMHYECKOTO
AIIEMEHTA;
KOJIMYECTBA,
Macchl BellecTBa
110 YPaBHCHUSM

IKCIIEPUMEHTHI,
MIPOBOANTD
HaOIIONEHN,
JIeJIaTh BBIBOJIBI 10
pe3ynbpTaram
JKCIIEPUMEHTA MIPU
MIPOBEICHUH
1a00paTOPHBIX
OTIBITOB U
MPaKTUYECKOU
paboTHL.
Beraucnsars
KOJIMYECTBO
BEIEeCTBa, 00BEM
rasza 1no (opMyam.
VYyacTBOBaTH B
COBMECTHOM
pabote B rpyrre.
BeicTpauBats
pa3BepHYTHIE
MMCEMEHHBIC U
YCTHBIE OTBETHI C
ONOpoM Ha
nHpopmaIuio u3
yueOHHKA U
CIPaBOYHBIX
MaTepHasosB,
IrPaMOTHO
HCIOJIb30BaTh
WU3yYCHHBIN

TIOHS TUIHBIN

XUMHUYECKHUX anmapar Kypca
peaxkuuii XAMUU
2. | Bomopon. Bonopon - PackpriBath cmbich | bubnumoreka [IOK
2 | llonsTue o AJIEMEHT U U3y4aeMbIX https://m.edsoo.ru/7
KHUCJIOTaxX U MPOCTOE MOHATHIN 1 f41837¢c
COJISIX BEILIECTBO. PUMEHSTB TH
Haxoxnenue MOHATHUSA TIPU
BOJOpOJA B ONMCAaHUU CBOWCTB
npupose, BEIIECTB U UX
buznueckue u MpeBpaICHUM.
XUMHUYECKHE XapakTepus3oBaTh
CBONCTBA, (omuceIBaTh)
MpUMEHEHHUE, ¢buznueckue u
CIIOoCOOBI XUMHUYECKHE
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MOy YCHUSI.
Kucinots!l u conu.
MousipHbIii 00beM
ra3oB. PacueTsl 1o
XUMHUYECKHM
YpaBHEHUSM.
XUMHAYEeCKUM
AKCIIEPUMEHT:
JlemoHCTparuu:
ITonyuenue,
cobupanue u
pacro3HaBaHue
BOJIOpO/IA.
BzaumoneiictBue
BOJIOpPOJIA C
okcuaom meau(Il).
Jlabopamopmubwiii
onvim:
Bs3aumopeiictBue
KHUCJIIOT C
MeTaJIaMH.
Ilpakmuueckasn
paboma:

Ne 4. ITonyuenue u
cobupanue
BOJIOpO/A,
H3Y4YEHHUE €TO
CBOICTB.
Brrancnenus:
o0BeMa,
KOJIMYECTBA
BCIIIECTBA rasa Iio
€ro U3BECTHOMY
KOJIUYECTBY
BEIECTBA HIIH
00BemMy; 00beMOB
ra3os IO
YpaBHEHUIO
peaKkIuu Ha
OCHOBE 3aKOHa
00BEMHBIX
OTHOIIICHUM T'a30B

CBOMCTBaA
BOJIOpO/A,
CII0COOBI €r0
TIOJTyYCHUS,
MIpUMEHEHNE.
Cobupats npudop
JUTS TIOTTYYCHUS
BOJIOpO/IA.
Hcmons30BaTh
XUMHYECKYIO
CHUMBOJIUKY TSI
COCTaBIICHUS
(dhopmyn BelecTs,
MOJICKYJISIPHBIX
ypaBHEHUH
XUMHYECKUX
peaKuuii ¢
ydacTUeM
BOJIOpO/IA.
Breraucaars
MOJISIPHYIO Maccy
BEIIIECTB;
KOJINYECTBO
BEIIECTBA, 00BEM
rasa, Maccy
BEIIICCTBA.
[IpoBOoaUTH
pacdeTsl 1o
YpaBHEHUSM
XUMHYECKUX
peaKIunii:
KOJIMYECTBA,
00BbeMa, MacChl
BEIIIECTBA I10
HU3BECTHOMY
KOJIMYECTRBY,
o0beMy, Macce
pEeareHToB WiIn
MPOJTYKTOB
peaxiuu.
CnenoBarth
MpaBUJIaM
Oe30macHoOM
paboThI B
nabopaTopuu
HCIIOJIE30BAHUHU
XHUMHYSCKOHN
MOCY/IBI U
obopyoBaHus, a
TaKKe TMpaBUiIaM
oOparreHus ¢
TOPIOYNMH
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BCIICCTBAMH B
ObITY.
[InanupoBats u
OCYIIECTBIISITh Ha
MPaKTUKE
XUMHYECKHE
AKCTICPUMEHTHI,
MIPOBONTH
HaOJIIOIeHN,
JIeJ1aTh BBIBOJBI 110
pe3yabTaTam
JKCIEPUMEHTA.
Y4dacTBOBaTh B
COBMECTHOI
paboTe B rpyrmre

Bona.
PacTtBopBHI.
[TonsTue
00

OCHOBAHUAX

du3nyeckue
CBOMCTBA BOJIBI.
Bona xak
PacTBOPUTEIIb.
XuMHudeckue
CBOMCTBA BOJIBI.
OcHoBaHus.
PactBopsl. Posib
pacTBOpPOB B
MIPUPOJIE U B
JKM3HHU YEI0BEKA.
KpyroBopoT Bojib
B IIPUPOJIE.
3arpsi3HeHUE
MPUPOHBIX BOJI.
OxpaHa ¥ 0YMCTKA
MPUPOHBIX BOJI.
Haceimennsie u
HEHACHIIICHHEIS
PacTBOPBI.
PactBopumocTh
BEIIECTB B BOJIE.
MaccoBas 10ist
BEIIESCTBA B
pacTBope.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
PacTBopenue
BEIIECTB C
Pa3IMYHON
PacTBOPUMOCTHIO.
BzaumoneiictBue
BOJBI C METAJNIAMU
(HaTtpuem u
KaJIBIIHEM ).
HccnegoBanue

PackpsiBaTh cMBICT
U3y4aeMbIX
TIOHSTHN U
IPUMEHATH 3TH
TIOHSTHUS TIPH
OTHMCAaHUU CBOICTB
BEILECTB U UX
MpEBpAILCHUI.
XapakTepus3oBaTh
dbuznveckue u
XUMUYECKUE
CBOIICTBa BOJIBI, €€
pOJIb Kak
pacTBOpUTENS B
TIPUPOTHBIX
nporeccax.
CocraBnsTh
ypaBHEHUS
XUMUYECKUX
peaKuuii ¢
y4acTHEM BO/JIBI.
OOBSCHATD
CYIIHOCTh
9KOJIOTHYECKUX
npooiem,
CBSI3aHHBIX C
3arpsi3HEHUEM
IPUPOJIHBIX BOJ,
CIOCOOBI OYMCTKH
BOJIBI OT
IIpUMeECEH, MEPBI
0 OXpaHe BOJ OT
3arps3HEHUsI.
[LnanupoBats 1
OCYIIECTBIISITh Ha
MPAaKTHKE
XUMUYECKUE

bubmnoreka [IOK
https://m.edsoo.ru/7
41837¢
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PacTBOPOB KUCJIOT
U IIeJI0YeH C
MTOMOIIILIO
WHJUKATOPOB.
Jlabopamopnvbie
onvlmvl
Uccnenosanue
0CO0EHHOCTEH
PacTBOPCHHS
BCIIECTB C
Pa3IMYHOMN
PacTBOPUMOCTHIO.
[IpurotoBneHue
PacTBOPOB C
OonpeaeIeHHON
MacCOBOM mojei
PacTBOPEHHOTO
BCIIECTBA.
[IpakTnueckas
pabota Ne 5.
[IpuroToBnenue
PacTBOPOB C
OnpeaeIeHHON
MacCOBOM mojen
PacTBOPEHHOTO
BCIIECTBA.
Brrancnenus:

C HCIOJIL30BaHUEM
MMOHATHUS
«MaccoBas oI

9KCIIEPUMEHTHI,
MIPOBONTH
HaOJIOIeH Y,
JIeJIaTh BBIBOJIBI T10
pe3ynbTartam
IKCIIEPUMEHTA TIPH
MIPOBEICHUH
71a00paTOPHBIX
OTIBITOB U
MPAaKTUYECKOU
paboTHI.
CnenoBathb
MpaBUJIaM
Oe3omacHoi
paboTHI B
nabopaTtopuu npu
WCIIOJIb30BAHUU
XUMHYECKON
MOCYIbl U
000pyI0BaHUSI.
[IpoBOoaUTH
BBIYHCIICHUS C
MIPUMEHEHUEM
TTOHSITHS
«MaccoBas A0
BEII[ECTBA B
pacTBope».
BeicTpauBats
pa3BepHYTHIE
MMCEMEHHBIC U

BEIIIECTBA B YCTHBIE OTBETHI C
pacTBope» omopoit Ha
nHpopmaruio u3
yueOHHKA U
CITPaBOYHBIX
MaTepuasos,
TPaMOTHO
HCTIOJIb30BATh
WU3yYCHHBIN
MOHATUNHEIN
ammapar Kypca
XUMHH
2. | OcHOBHBIE 11 Knaccudukanus Knaccudumuposar | bubnumoreka [IOK
4 | xmaccel HEOPraHMYECKUX b U3y4aeMble https://m.edsoo.ru/7
HEOpraHuYecK COEIUHEHUN. BEIIIECTBA IO 41837¢c
ux Oxkcuppl. COCTaBy U
COCTUHEHUN Knaccudukanus CBOMCTBaM.
OKCHJIOB: CocTaBisTh
cosieoOpaszyromnie | GopMyIIbI
(OCHOBHBIE, OKCHIOB, KHCJIOT,
KHCJIOTHEBIE, OCHOBaHMUH, coJieit

aM(bOoTepHBIC) U

1 Ha3bIBATh UX II0
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Hecoyieo0pa3yonu
e.
Howmenknatypa
OKCHJIOB.
du3nyeckue u
XUMHYECKHE
CBOMCTBAa OKCHOB.
ITomyuyenue
OKCHJIOB.
OcHoBaHus.
Knaccudukanus
OCHOBAHMIL:
IIEI0YH U
HEpacTBOPUMBbIEC
OCHOBaHHSI.
Homenknartypa
OCHOBaHHI.
duznyeckue u
XHUMHYECKHE
CBOMCTBa
OCHOBaHHI.
ITomyuyenue
OCHOBaHHI.
KucnoTsl.
Knaccudukanus
KHUCIIOT.
Howmenknatypa
KHUCIIOT.
du3nyecKue u
XUMHYCECKHE
CBOMCTBA KUCIIOT.
Psan akTuBHOCTH
metauioB H.H.
bekerona.
[Tonyuenue
KHUCIIOT.

Commn.
Howmenxknatypa
COJIEH.
duznyeckue u
XHUMHYECKHE
CBOICTBA COJICH.
[Tonydenue comneil.
I'emeTnueckas
CBSI3b MEXKIY
KJ1accaMu
HEOPraHUYECKUX
COCIMHEHUH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
O06pa3ib

MEXTYHApOIHON
HOMEHKJIaType.
[Iporno3upoBathb
CBOMCTBA BEIIIECTB
Ha OCHOBE O0IINX
XUMHUYCCKUX
CBOMCTB
I/IBy‘leHHBIX
KJIACCOB/TPYIII
BEIIIECTB, K
KOTOPBIM OHU
OTHOCSTCS.
CocTaBIITh
MOJIEKYIIIPHBIE
ypaBHEHUS
peakuuii,
WUTFOCTPUPYIOIIHUX
XUMHUYCCKUEC
CBOMCTBA U
CIIOCOOBI
TOTYUYEHUS
BCIICCTB
M3YYEHHBIX
KJIACCOB/TPYIIIL, a
TaKKe
HO[[TBep)KI[aIOH_[I/IX
TEHETUYECKYIO
B3aNUMOCBA3b
MEXy HUMH.
[IpounsBoauts
BBLIYHMCJICHHS 10
YPaBHEHUAM
XAMUYECKHUX
peaKuund.
[InanupoBats u
OCYIHCCTBHHTB Ha
MPaKTHUKE
XUMHUYCCKUEC
AKCTICPUMEHTHI,
IIPOBOAUTE
HaOJIOIeHN,
JeJiaTb BBIBOJAHBI 110
pe3yabTaTam
IKCIIEPUMEHTA TIPH
MPOBEJCHUU
71a00paTOPHBIX
OITBITOB U
MIPAKTUIECKHUX
pabor.
CnenoBathb
npaBuiaM
Oe3ormacHoi
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HEOPraHUYECKUX
BCIISCTB
Pa3IMYHBIX
KJIaCCOB.

OTMBITHI,
WJUTIOCTPUPYIOIINE
XHUMHYECKHE
CBOMCTBA KJIaCCOB
HEOPraHUYECKUX
BCIIECTB.
Jlabopamopnvie
onvlmol
Onpenenenne
PacTBOPOB KUCIOT
U IIEJIOYEH C
ITOMOIIILIO
WH]JIUKATOPOB.
N3yuenue
B3aUMOJICUCTBUA
KHUCJIIOT C
METaJllIaMH,
peakuuii
HEUTpan3alui.
BzaumopeiictBue
pacTBopa cCepHOU
KHUCIIOTEI C

okcunom meau (II).

ITomyuyenue
HEPaCTBOPUMBIX
OCHOBaHMI.
BriTecHenne
OJHOI'O MeTalia
JIPYTUM W13
pacTBopa Coju.
[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAIbH
BIX 3a7a4 I10 TEME
«Baxnewmme
KJIacChI
HEOPTraHUYECKHUX
COECIUHEHUI.
Breraucnenus:

10 YpaBHEHUSIM
XUMHYECKOM
peaKIuu:
KOJIMYCCTBA
BEIIECTBa, 00beMa,
MAcCHI 110
HU3BECTHOMY
KOJIMYECTBY

paboThI B
nabopaTtopuu pu
WCIIOJIb30BAHUU
XUMHYECKON
MOCYIbl U
000pyI0BaHUSI.
BricTpanBath
pa3BepHYTHIC
MUCbMEHHBIE U
YCTHBIE OTBETHI C
Omnopoi Ha
nHpOpPMAIIHIO U3
y4eOHHUKA 1
CIIPaBOYHBIX
MaTepuasos,
IrPaMOTHO
HCIOJIb30BATh
W3Y4YECHHBIN
MTOHATUMHBIN
anmapar Kypca
XUMHH




26

BEIIIECTBA, 00bEMY,
Macce peareHToB
WJTH TIPOTYKTOB
peaxiuu

Hroro mo paznmeny:

30

IMepuoauyeckuii 3akon u [lepuoauyeckas cucrema xumuyeckux 3jiemenTos /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBSA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaKiuu

3. | llepuoauyeck
1 | min

3aKOH

u
[Tepuoanueck
as

cHcTeMa
XAMUYECKHUX
3JICMEHTOB

. N.
MeHnpeneeBa.
Crpoenue
aroma

7

[TepBbie TOMBITKU
Kiaccuukanuu
XUMUYCCKUX
2JICMEHTOB.
[Tonsitue o
rpymnmnax CXOTHBIX
AJIEMEHTOB
(menovYHbIe U
HIEJI0YHO3EMENbH
bIC METAJLJIBI,
TaJIOTCHBI,
MHEPTHBIE Ta3bl).
DJIEMEHTHI,
KOTOpbIC
o0pa3ytoT
am(poTepHbIe
OKCH/IBI U
THUIPOKCHUJIBI.
Ilepuoanueckui
3aKOH.
Ilepuoanueckas
crucTema
XUMHUYCCKUX
anemenTtoB J[.W.
Menpeneena.
Kopotkonepnona
U
JUTMHHOTICPUOTHAS
bopmbI
[Tepuoanueckoit
CHUCTEMBI
XUMHUYECKHX
anemenToB ..
Menpeneena.
Ilepuonsr u
TPYIIIBL
duznyeckui
CMBICTT
MOPSIIKOBOTO
HOMEpPa, HOMEPOB
nepuoja U Tpymibl
3JICMEHTA.
CrtpoeHne aTOMOB.
CocTaB aTOMHBIX

PackpsiBaTh cMbICT
MEPUOTUYECKOTO
3aKOHa.
OnwuceIBaTh
CTpOEHHE TaOJIUIIBI
«lTepnognyeckas
cucremMa
XUMUYECKUX
anemenToB ..
MenneneeBay.
MopaenupoBatb
CTPOCHHE aToMa,
SHEPTreTUYECKUX
YPOBHEW U
IIOJYPOBHEN IIPU
TTOMOIIIH
PUCYHKOB,
AJIEKTPOHHBIX
KOH(UTrypauui u
AJIEKTPOHHO -
rpadu4ecKux
dhopmy.
[TosicusATh
dbuznveckuit
CMBICII
TIOPSIIKOBOTO
HOMEPA, HOMEPOB
TepUO/Ia U TPYIIIHI
3JIEMEHTA.
XapakTepus3oBaTh
XUMUYECKUE
3JIEMEHTHI TTEPBHIX
TpeX MEepPUOJIOB,
KaJluii, KaJbIIHil U
UX COEIMHEHUS 10
TOJIOKEHHUIO B
[Iepuoanueckon
cucteme JI.11.
Menneneesa.
OOBACHATDH 001N
3aKOHOMEPHOCTH B
W3MEHEHUU
CBOWCTB
XUMUYECKUX

bu6nmoreka [JOK
https://m.edsoo.ru/7
41837¢
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saep. N3oTombl.
ONEKTPOHBI.
Ctpoenue
AJIIEKTPOHHBIX
0007109€K aTOMOB
nepBbix 20
XUMHYECKUX
AJIEMEHTOB
[Tepuoanueckoit
cucremsl J[. 1.
Meunneneena.
XapakTepucTUKa
XUMHYECKOTO
3JIEeMEHTa MO €ro
MOJIOKEHUIO B
[Tepuoanueckoit
cucteme JI.H.
Menneneena.
3aKOHOMEPHOCTH
MU3MEHEHUS
paanyca aTOMOB
XUMHUYECKUX
AJIEMEHTOB,
METATUYECKUX U
HEMETaNTMYECKUX
CBOWCTB 110
rpynmnam u
MEepPHOJIaM.
3HayeHue
ITepuonnueckoro
3aKOHa U
[Tepuoanueckoit
CHUCTEMBI
XUMHUYECKUX
AJIEMEHTOB JJIA
Pa3BUTHS HAYKU U
npaktuku. J[.1.
Menneinees -
YYEHBIN U
rpakJIaHUH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
BzaumoneiicTrue
TUJIPOKCH]IA IIMHKA
C pacTBOpaMu
KHUCJIOT U
LIETOYECH.
MoaenupoBaHue
CTPOEHHUS MOJIEKY I
MIpY TOMOITU
PUCYHKOB,

3JIEMEHTOB
(u3meHeHue
paanycoB aTOMOB,
3JEKTPOOTPHUIIATEN
BHOCTH,
BAJICHTHOCTH) U MX
COCIMHEHUH B
npezenax Majabix
MIEPUOIOB U
[JIABHBIX MOATPYIII
C YYETOM CTPOCHHS
HX aTOMOB;
VYyacTBOBaTh B
COBMECTHOM
pabote B mape uiu
rpyIIe.
BricTpanBath
pa3BepHYTbIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
ONopoi Ha
nHpOpMAIIHIO U3
y4eOHHKA 1
JIPYTHX
HCTOYHUKOB, B TOM
yucne NHtepHera




28

MOJCTeH,

AJIEKTPOHHBIX U

CTPYKTYPHBIX

dbopmyi. Tabnuma

«Ilepnognueckas

cucreMa

XUMHUYECKHUX

anemeHTOB JI.1.

Meunpeneesa.

JlaGopaTopHsble

OTIBITHI

O3HakoOMJIEHHE C

obpasmamu

METaJUIOB H

HEMETAJIJIOB
Xumuyeckas Xumuyeckas PackpsiBath cmbicn | bubnuoreka [IOK
CBSI3b. CBSI3b. H3y4aeMbIX https://m.edsoo.ru/7
OKucIuTeNnbH KoBanenTHas TIOHSTUM. f41837c
o- (monsipHas u Onpenensars BUL
BOCCTAHOBUTE HETIOJISIPHAST) XUMUYCCKOH CBSI3H
JIbHBIE CBSI3b. B COCIMHCHUH.
peakiumn Onektpoorpuuiare | MoaenupoBarthb

JBLHOCTH CTPOCHHUE MOJICKYT

XUMHUYECKHX TIPH TTOMOIITA

AJIEMEHTOB. PUCYHKOB,

HonHas CBSI3b. MOJeJIeH,

CreneHn AJICKTPOHHBIX U

OKHUCTICHUSI. CTPYKTYPHBIX

OKHCIIUTENTBEHO- hopmy.

BOCCTaHOBUTENBH | Mcronbs3oBaTh

bIC pEaKII1H. XUMUYECKYIO

IIpoueccsl CUMBOJIUKY JJIS

OKHCJICHUS U COCTaBJICHUS

BOCCTaHOBJICHHUSI. (hopMyIT BEIECTB,

OkucIuTenu u 3JICKTPOHHOTO

BOCCTAHOBHUTEIIH. OayaHca peakIiui.

XUMHAYECKUH Onpenenars

AKCIIEPUMEHT: CTEIEHb

H3y4YeHne OKHCJICHHUS aTOMOB

00pa3IoB BEMIECTB | XUMHUYECKUX

METaJUIOB U 3JIEMEHTOB TIO

HEMETAJJIOB, dbopmynam u

B3aUMOJICHCTBUE COCTaBJIATh

THJIPOKCHIA ITUHKA | (hOPMYJIIBI

C pacTBOpaMHu OMHAPHBIX

KHUCJIOT U COEJIMHEHUH T10

IeI0YeH, CTETIEHU

MIPOBE/ICHHE OKHCJICHHUSI aTOMOB

OTIBITOB, XUMHUYECKHUX

WUTIOCTPUPYIOIIUX | JIEMEHTOB.

MIPUMEPHI Onpenenarpb

OKHCJINTCIBHO-

OKHMCIIMTCIIb U
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BOCCTAHOBUTEIIHH
BIX PEaKLUH
(ropeHue, peakiuu
pa3NoXKeHHUs,
COCTMHECHUS ).
Xumuyeckutul
IKCnepuUMeHm.
Jlemoncmpayuu:
OTMBITHI,
WJUTIOCTPUPYIOIINE
TIPUMEPHI
OKUCITUTEIBHO-
BOCCTAHOBUTEIIHH
BIX PEaKLUH
(ropeHue, peakiuu

BOCCTaHOBHUTEIIb.
PaccraBiars

K02 (ppuIMeHTs B
cXxemax MpOCThIX
OKHCIIUTEIIHBHO-
BOCCTaHOBUTEIIHHBI
X peakiui
METOJIOM
3JICKTPOHHOTO
OayraHca.
HaOmronats
XUMHYECKHE
OTIBITHI TIO TIJIAHY,
aHAJIM3UPOBATh U
JIeJIaTh BBIBOJBI.
Hcnonb3oBaTh
UKT nna cospanus
MoZeTIeH,
ITOJATOTOBKH
MpE3EHTALNH,
JTIOKJIAJIOB 10 TEME.
BeicTpauBath
pa3BEepHYTHIE
MUCHbMEHHBIC 1
YCTHBIE OTBETHI C
ONOpoM Ha
nHpopmaIuio u3
y4yeOHUKa U
TIPYTUX

pa3ioxKeHus, WCTOYHUKOB, B TOM
COEJIMHEHUS) yncie MaTepuera
HWroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE YNCIJIO
YACOB I1O 68
IMTPOT'PAMME
9 KUIACC
Ne | HaumenoBanue | Komnmuec Conepxanue OCHOBHBIE BUIBI DJIEKTPOHHBIE
1/ | pa3lenoB U TeM TBO o0yueHus JESTEIbHOCTH (uugpoBeie)
1| y4eOHOr0 4acoB oOyyJaronuxcs o0OpasoBaTtebHbIC
npeaMera pecypcsl

BenecTBo U XMMHUECKHUE PEAKIIII
1. | IloBTOpEHUE M 5 [lepuonnueckuii | Xapakrepuzosar | bubmmorexa [JOK
1 | yrmyOnenue 3aKOH. b XUMHUYECKHE https://m.edsoo.ru/7f4

3HAaHUU [leproguueckast | 31€MEHTHI 12636

OCHOBHBIX cucTema MEPBBIX TPEX

pa3zenoB Kypca XUMUYECKUX MIEPUOIOB, KaJTUs

8 Kitacca snemenToB J[.M. | u kanbius mo ux

Meneneesa. IIOJIOKEHUIO B
Ctpoenue [Tepuoauueckoit
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aTOMOB.
3aKOHOMEPHOCTH
B U3MCHEHHUH
CBOICTB
XUMHYSCKHX
SJICMCHTOB
MEPBBIX TPEX
MEePUOJIOB,
KaJIsl, KaJIbIIHs
H UX
COCTUHEHUH B
COOTBETCTBUH C
MOJIOKEHHUEM
9JICMCHTOB B
[Tepuonuueckoit
CHCTEME U
CTPOEHUEM HX
aTOMOB.
Crpoenue
BCIICCTBA: BUJBI
XUMHYSCKOHU
CBsI3U. Tunel
KPUCTAJUTMYECKH
X PEIIEeTOK,
3aBHCHUMOCTD
CBOICTB
BEIIIECTBA OT
THIIA
KPHUCTAJUIMYECKO
U PEIIEeTKU U
BUJIA
XUMHYECKON
CBSI3H.
Knaccudukanus
1 HOMEHKJIaTypa
HEOPraHUYeCKUX
BCIIIECTB.
XuMuyeckue
CBOMCTBA
BCIIIECTB,
OTHOCSIITUXCS K
pa3IuYHBIM
KJaccam
HEOPraHUYeCKUX
COCIUHEHHH,
FeHETUYCCKas
CBSI3b
HEOPraHUYeCKUX
BCIIIECTB.
XUMHYCCKUHM
SKCIIEPUMEHT:
JleMoHCcTpauuu:

cucteme /1. U.
Menneneesa.
Knaccudumupon
aTh U Ha3bIBATh
HEOpraHU4YecKue
BEILlECTBA
M3YYEHHBIX
KJIaCCOB.
OnuceiBaTh
oOrrue
XUMHUYECKHE
CBOICTBA
BEIIECTB
Pa3IUYHBIX
KJIACCOB,
MOATBEPKIAThH
CBOMCTBA
npuMepamMmu
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMHUYECKHUX
peaKuum.
Onpenensite BUL
XUMUYECKON
CBSI3H U TUI
KPUCTAJUTHYECKO
W pemeTku
BEILIECTBA.
[Iporno3upoBarb
CBOICTBA
BEIIECTB B
3aBUCUMOCTH OT
UX CTPOCHUSI.
BeicTpauBats
pa3BepHyThHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
OMOpOK Ha
nHpopmarmio u3
y4eOHUKA U
CIPaBOYHBIX
MaTepuaios,
IrpaMOTHO
HCII0JIb30BaTh
W3yYECHHBII
MOHSITUMHBIN
amnmapar Kypca
XUMHH
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03HaKOMJICHUE C
MOJIENISIMU
KpUCTAIITNYECKH
X pemeToK
HEOPraHMYECKUX
BEIIIECTB -
METaJJIOB U
HEMETaJJIOB
(rpadura u
anmasa),
CJIOKHBIX
BEIIIECTB
(xmopuia
HaTpus)

N —

OCHOBHEBIE
3aKOHOMEPHOCT
H

XAMUYECKHUX
peakuuii

Knaccudukanus
XUMHYECKUX
peaxkuuii mo
pa3ITUYIHBIM
npu3HaKam (1o
YHCITy U COCTaBY
YYaCTBYIOIIUX B
peakuuu
BEIIECTB, I10
TEIIOBOMY
addexry, mo
M3MEHEHUIO
CTEIIeHEH
OKHCIICHUS
XAMUYECKHUX
3JIEMEHTOB, 10
00paTUMOCTH,
0 YYaCTHIO
KaTaimz3aTopa).
OK30- 1
SHJOTEPMUYECKH
€ peakIuu,
TEPMOXUMHYECK
ve ypaBHEHHUS.
IlonsTue o
CKOPOCTH
XHUMHYECKOU
peaxiuu.
[Tonstre 00
00paTUMBIX U
HEOOpaTUMBIX
XUMHYECKUX
peaKIusX.
ITonsatue o
TOMOT'E€HHBIX U
TeTePOTeHHBIX
peaKIusX.
ITonsatue o

PackpriBath
CMBICIT
M3y4aeMBbIX
MOHSITUMN U
MIPUMEHSTH 3TH
TIOHSITHSI TIPU
OTMHCaHUU
CBOWCTB
BEIIECTB U UX
IIPEBPALLCHU.
Kaccudumupon
aTh XUMHYECKHUE
peaxkuuu mno
Pa3IUYHBIM
MIPU3HAKAM.
YcranaBnuBaTh
3aBHCHUMOCTh
CKOpOCTH
XUMUYECKON
peaKkIuu Ot
pa3IMYHBIX
(baxTopoB.
[Iporuo3upoBaTh
BO3MOKHOCTH
MPOTEKaHUS
XUMUYECKUX
MpEBpAILICHUI B
Pa3IUYHBIX
YCIIOBUSIX.
Onpenenarsb
OKHUCIIUTENb U
BOCCTaHOBUTEIh
B OBP.
CocraBnsiTh
3JIEKTPOHHBIN
OanaHc peakuuu.
[IpousBoauTh
BBIYHMCIICHHS TI0

bu6mmoreka [JOK

https://m.edsoo.ru/714

12636
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KaTanause.
ITonstue o
XHMHYISCKOM
PaBHOBECHH.
DaKTOpHI,
BIMSIONINC HA
CKOpPOCTH
XUMHYECKON
peaKkuuu u
IIOJIOKCHHUE
XHUMHYECKOTO
paBHOBECHS.
OKuCIUTEIIBHO-
BOCCTAHOBHUTEIIh
HBIC PEaKIUH,
JJIEKTPOHHBIN
OajaHc
OKHUCJIUTEIIHHO-
BOCCTAaHOBHTEIIb
HOH pEaKIUU.
CocraBnenne
ypaBHEHUH
OKHUCIIUTEIILHO-
BOCCTAHOBHUTEIh
HBIX pEeaKIuil
HCIIOJIb30BaHUEM
MeToaa
3JEKTPOHHOTO
OajaHca.
XUMHYCCKUHM
SKCIIEPUMEHT:
JleMoHCTpanuu:
Uccnenosanune
3aBUCHMOCTHU
CKOpPOCTH
XUMHYECKON
peaKkuuu OT
BO3ACHUCTBUS
Pa3IMYHBIX
(hakTopoB.
OMEBITHI,
WJUTFOCTPUPYIOLT
W€ MPUMEPBI
OKHUCJIUTEIIHHO-
BOCCTAaHOBHTEIIb
HBIX PEaKLHI
(ropenue,
peakiumn
pa3inoxeHus,
COC/IMHECHMUS).
Brrancaenus:
KOJIMYECTBA

XUMHYECKUM
YpaBHEHUSIM.
VYyacTBOBaTh B
COBMECTHOM
pabote B mape
WJIU TpyTIIE.
BricTpanBars
pa3BepHYThIE
MUCHbMEHHBIE U
YCTHBIE OTBETHI C
OTOpoOM Ha
uHpOPMALIUIO U3
y4eOHHKA U
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO
UCIIOJIb30BAaTh
U3Y4YEHHBIN
TMOHATUHHBIN
anmapar Kypca
XUMHH
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BEILECTBA,
o0beMa U MacCChl
peareHToB HITH
MIPOAYKTOB I10

YpaBHEHUSAM
XUMHYECKHX
peakuui
DNEeKTpOIUTHYE Teopus PackpsiBathb bu6mmoreka [JOK
cKast AIEKTPOJIUTHYEC | CMBICT https://m.edsoo.ru/7f4
UCCOLHALIN. KOH M3y4aeMbIX 1a636
XuMu4eckue JUCCOLIMAIIH. MOHSITHIA, a
peakiuu B DNEKTPOJIIUTH U | TAKXKE CMBICH
pacTBopax HERJIEKTPOIIUTHL. | TEOPHH
KaTtunonsi, 3IIEKTPOIUTHYEC
AQHUOHBI. KO
Mexanusm IACCOLAALIH.
JUCCOLMAIIUU OOBACHATD
BEILIECTB C MIPUYHHBI
Pa3IMYHBIMU ANEKTPONPOBOIH
BHUJIAMU OCTH BOJIHBIX
XUMHYECKON pacTBOpoOB
cBs3u. CTEleHb | BEIICCTB,
JUCCOLIUAIIH. pasnuyarh
CunbHbIC U ciiabbie U
crnabbie CHJIbHBIE
3JEKTPOJIUTHI. 3IEKTPOJIUTHI.
Peaknuu CocCTaBiIATh
HMOHHOTO YpaBHEHHUS
oOMeHa. JUCCOLIMAIIUU
Ycaopus KHCJIOT,
MPOTEKAHUS nienouet u
peakuui COJIEH, TIOJIHBIE U
HMOHHOTO COKpaIlIeHHbIE
oOMeHa, ITOJIHbIE | HOHHBIE
U COKpallleHHbIE | ypaBHEHUS
MOHHBIE XUMHYECKHX
ypaBHEHUs peakuuit
peaKuui. HOHHOTO
CaoiicTBa oOMeHa, KpaTKue
KHCJIOT, WOHHBIE

OCHOBaHHUH U
CoJicii B CBETE
MpeICTaBICHUN
00
3JIEKTPOJIUTHYEC
KOM
JICCOIHAITNM.
KauecTBennnie
peakuuu Ha
noHbl. ITousTue
0 TUJIPOJIN3E
coJIeil.

ypaBHEHUS
MPOCTHIX
peakuui
TUAPOIIN3a
coJIeii.
Xapakrepus3oBat
b 001II1E
XAUMHYECKHE
CBOMCTBaA
BCIIECTB
Pa3ITUYHBIX
KJIacCOB Ha
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XUMUYECKUH
IKCIIEPUMEHT:
JeMoHCcTpanuu:
Uccnenosanue
ANEKTPONPOBOIH
OCTHU PacTBOPOB
BEIIECTB,
npoiiecca
JUCCOLMAIIUU
KHCIIOT,
meao4et u
coJseit
(BO3MOXHO
MCIIOJIb30BaHUE
BUJICOMATEPHAIIO
B).

OMBITHI,
WJLTIOCTPUPYIOI]
ve TpU3HAKU
MPOTEKAHUS
peakuuii
MOHHOTO 0OMeHa
(oOpazoBanue
ocaJika,
BbIJICTICHHE ra3a,
oOpa3oBaHme
BOJIBI).
Pacno3znaBanue
HEOPraHMYECKUX
BEIIECTB C
MTOMOLUIBIO
KaueCTBEHHBIX
peakuuii Ha
VOHBI.
JlaGopaTopHbIit
OTIBIT:

N3yuenue
MIPU3HAKOB
MIPOTEKAHUS
peakuuu
HOHHOTO OOMEHa
B pacTBoOpax
AJIEKTPOJIUTOB (C
o0Opa3oBaHHEM
ocaJka,
BBIJICTICHUEM
rasa,
o0Opa3oBaHHEM
BOJIBI).
IIpakmuueckas
paboma:

No 1. Pemenue

OCHOBE TEOPUH
ANEKTPOJIUTHIEC
KoM
JVCCOIUAINY;
MOJITBEPKIATh
CBOICTBA
npuMepaMu
MOJIEKYIAPHBIX
Y MOHHBIX
YpaBHEHUN
XUMHUYECKHUX
peaKuum.
Pemars
AKCIIEPUMEHTAITh
HBIE 3aJ1a4H 110
TeMe.
[InanupoBats u
OCYILIECTBIIATH
Ha TMpPaKTHKe
XUMHUYCCKUEC
AKCIIEPUMEHTHI,
IIPOBOJUTH
HaOJIIOIEHUA,
J€J1aTh BBIBObBI
0 pe3yJibTaTaM
IKCIIEPUMEHTA
IIPU MIPOBEJICHUU
n1a0opaTOPHBIX
OTIBITOB U
MPAKTHYECKHUX
pabor.
CnenoBathb
paBUJIaM
Oe3omacHoit
paboTHI B
naboparopuu
npu
HUCITOJIB30BaHNU
XUMHYECKOU
IOCYIBL U
00opyTI0BaHUS.
IIpoBonuTh
BBIYHCIICHUSI 110
XUMHUYECCKUM
YPaBHEHUSIM.
VYyacTtBOBaTh B
COBMECTHOM
pabote
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OKCIICPUMCHTAJIb
HBIX 3a1a4 I10
TEMC.

Brruncnenus:
10 YPABHEHUAM
XUMHYECKHX
peakuui
HWroro no pazneny 17
Hewmeraiusl 1 uX cOeIMHEHUS
2. | O6mas 4 O06mmas OOBICHATD bu6mmoreka [IOK
1 | xapakTepucTuka XapaKTepUCTUKa | oOuiue https://m.edsoo.ru/7f4
XUMUYECKUX raJIOreHOB. 3aKoHOMepHOCcTH | 12636
2JIEMEHTOB OcobenHoctu B U3MEHEHUNU
VIIA-rpynmsl. CTPOECHUS CBOWCTB
I"anmorensr aTOMOB, HEMETAJIJIOB U UX
XapakTepHBIE COEMHEHUI B
CTETIEHH Ipeienax MajbIxX
OKHCJICHUS. NEepPUOOB U
Crpoenue u TJIaBHBIX
¢buznueckue NOArpyINI
CBOMCTBA IIepuonnueckoii
MIPOCTBIX CUCTEMBbI
BEILECTB - XUMHYECKHUX
raJIoreHoB. AJIEMEHTOB C
XuMugeckue y4ETOM
CBOMCTBA Ha CTPOEHHUS UX
IIpUMepe XJopa | aTOMOB.
(B3auMmonelictBu | XapakTepu3oBaT
€ ¢c MeTaJulaMH, | b (GU3NYECKUE U
HeMeTaJlJlaMH, XUMHUYECKHE
LIEJI0YaMN). CBOICTBa
XJIOpOBOAOPOA. | MPOCTHIX
Consnas BELIECTB
KHCIIOTA, rajJloreHoB (Ha
XUMHUYECKHE pUMepe XJopa)
CBOMCTBA, M CIIOKHBIX
IIOJIy4€HHUE, BELIECTB
MIpUMEHEHHE. (x;mopoBogopoaa
JlenicTBue xyopa | , XJIOpuaa
u HaTpus),
XJIOPOBOZOPOAA | CIIOCOOBI UX
Ha OPraHU3M MOJTy4EeHus,
YeJI0BEKA. IIPUMEHEHUE U
Baxueiimme 3HAYCHUE B
XJIOPUJBI U UX IpUpoJe U
HaXO0XJICHHE B KU3HU YEJIOBEKa.
IIPUPOLE. Onpenensars
XHAMHYECKUI XJIOPUJI-UOHBI B
9KCIIEPUMEHT: pacTBope.
Hemonctpauuu: | ILmanuposats n
OnpIThI, OCYIIECTBIIAThH
OTpakarolue Ha MPaKTHUKE
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¢buznueckue u XUMHUYECKHE
XUMHUYECKHE IKCIIEPUMEHTHI,
CBOMCTBa MPOBOJUTH
TaJIOTCHOB M UX | HAOIIOIeHUS,
COETMHEHUI JIeNIaTh BBIBOIBI
(BO3MOXKHO 10 pe3yJibTaTaM
WCIOJIb30BaHUE | DKCIEPHUMEHTA
BHJICOMATEPHAIIO | TIPU MTPOBEICHUU
B). J1a00paTOPHBIX
O3HaKOMJICHHE C | ONBITOB U
obOpazmamu MPaKTUYECKHUX
XJIOPU/IOB pa0or.
(rasmoreHuIoB). CrenoBars
JlaGopaTopHbIil | IpaBHUIIaM
OTIBIT: 6e3omacHoit
N3yuenue paboThI B
CBOWCTB nmabopaTopun
COJITHOU npu
KHCIIOTBHI. UCIOJIb30BaHUU
[IpoBenenue XUMHUYECKOU
KaueCTBEHHBIX MOCybl U
peakuuii Ha 000pyI0BaHUSI.
XJIOPUI-HOHBI. BricTpanBath
[MpakTudeckas pa3BepHYTHIE
paborta Ne 2: MMMCbMEHHBIC U
[Tomydenue YCTHBIE OTBETHI C
COJISTHOM OTOpOM Ha
KHCJIOTHI, nH(pOpPMAIIHIO U3
M3yUYeHHUE ee y4eOHHKA U
CBONCTB. CIIPaBOYHBIX
Brruncnenus: MaTepHualioB,
[0 YPaBHEHHSIM | TPAMOTHO
XUMHYECKHX UCIIOJIb30BAaTh
peakuuii, eciu U3Y4YEHHBIN
OJINH U3 HOHATUHHBIN
pEeareHToB JIaH B | ammapar Kypca
M30BITKE XUMUHU
2. | OGmas Oo6mas OOBSACHATD bubnmoreka [JOK
2 | xapaKTepuCTUKa XapaKTEePUCTHKA | OOIIHe https://m.edsoo.ru/7f4

XUMUYECKUX anemeHToB Y 1A- | 3akoHOMepHOcTH | 12636

3JIEMEHTOB TPYMIIBL B U3MEHEHUU

VIA-rpymnrsl. OcobenHoctu CBOMCTB

Cepa u ee CTpOCHUS aneMeHToB VIA-

COCTUHEHUS aTOMOB, TPYMIBI U UX
XapakTepHbIe COETMHEHHH ¢
CTCTICHH Y4EeTOM
OKHCJICHUSI. CTPOCHHS UX
Crpoenue u aTOMOB.
¢buznueckue XapakTepusoBar
CBOIiCTBa b pU3NIECKUE U
MIPOCTHIX XUMHUYECKHE
BEIIECTB - CBONCTBA
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KHCTIOpoJia U
CepBL.
AJTOTPOIIHBIE
MOTU(UKAITIH
KHCIIOpoJia U
CepBL.
XHUMHUECKUE
CBOMCTBA CEPBL.
CepoBonopo,
CTpOEHHE,
(dbuznveckue u
XUMUYECKUE
CBOMCTBA.
Oxcuppl cepbl
Kak
MpeACTaBUTEIHN
KHCIIOTHBIX
OKCHJIOB.
Cepnas KucioTa,
¢busnueckue u
XUMHUYECKHE
CBOICTBa
(oOrmue xKak
MpeACTaBUTEIS
KJ1acca KUCJIOT U
cnienupuveckue)
. XUMHUYECKHE
peakiuu,
nexalue B
OCHOBE
MIPOMBIIIJICHHOT
o crioco0a
MOJTy4EHUS
CEepHOM
KHCIIOTBHI.
IIpumeHenue.
Comnu cepHol
KHCJIOTHI,
KauecTBEHHAas
peakius Ha
cynbdaT-uoH.
Haxoxnenue
Cephl U ee
COEMHEHUI B
MIpUpOJIE.
XuMHYECKOE
3arpsi3HEHNE
OKpYKaroleun
Cpelibl
COCIMHEHUSIMU
cepbl
(KUCTIOTHBIE

MPOCTOTO
BEIIECTBA CEPBI
U €€ COeIUHEHNN
(cepoBogopona,
OKCHJIOB CEPHI,
CEepHOM
KHUCJIOTEHI,
cynb(aroB),
CITIOCOOBI BX
MOJTyYeHUS,
MIpUMEHEHNE U
3HAYCHUE B
pUpPOJE U
JKU3HU YeJI0BEKa.
Onpenendars
HaJINYHe
cyJbdaT-HOHOB
B pacTBOpE.
OOBACHATE
CYIITHOCTh
9KOJIOTHYECKHX
npobiuem,
CBSI3aHHBIX C
nepepaboTKoi
COCTUHEHUH
CEpBIL.
[InanupoBats u
OCYIIECTBIISITh
Ha MIPaKTHUKE
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBOJNTH
HaOJIIOIEHUA,
JIeJIaTh BBIBOJIBI
10 pe3yJibTaTaM
IKCIIEPUMEHTA.
Cnenosats
MpaBUJIaM
Oe3omacHOM
paboThI B
nmabopaTopun
npu
HCIIOJIL30BAHUU
XUMHYECKOM
MOCY Il ¥
000pyI0BaHUSI.
[IpousBoauTh
BBIYHCIICHHS 110
XUMHYECKAM
YPaBHCHHUSIM.
Hcnons3oBaTh
npu
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TOXKIH, BBITIOJTHEHUH
3arpsi3HEHUE y4eOHBIX
BO3JlyXa U 3aJlaHUM TEKCTBHI
BOJIOEMOB), y4ueOHUKa,
CIIOCOOBI €T0 CIIPaBOYHBIC
MPEIOTBPAIICHN | MaTepUabl
s. (ITeprognuecky
XUMUYECKUI IO CUCTEMY
SKCIIEPUMEHT: XUMHYECKHUX
Hemonctpanuu: | anemenTos /1. W.
OsnakoMiienne ¢ | Meneneena,
oOpasuamu cepsl | TabaHIly
uee pPacTBOPUMOCTHU
COCTMHEHUSIMU KHCITIOT,
(BO3MOXHO OCHOBaHUU U
HUCIOIb30BAHHE coJie! B BOJIC,
BHUJICOMATEPHAIIO | DIIEKTPOXUMHUYEC
B). Habmronenue | xuit psig
nporecca HanpsHKeHU U
o0yTIIMBaHUS METaJIJIOB).
caxapa noja Hcnonp3oBathb
JNENCTBUEM npu
KOHIEHTPUPOBAH | BHIMOJIHEHUH
HOM cepHOM y4eOHbIX
KHUCJIOTEL. 3aJaHUN U B
JlaboparopHbie | Tporiecce
OTIBITHI: UCCIIeIOBATENbC
N3yuenue KOM
XUMHYECKHX NesITeNIbHOCTH
CBOICTB HAy4HO-
pasz0aBiieHHON MOMYJIAPHY IO
CEepHOU IuTepaTypy
KHCIIOTBHI. XUMHUYECKOTO
[IpoBenenue COZICp/KAHUS,
Ka4eCTBEHHOM CIIPaBOYHBIE
peakiuu Ha MaTepHabl,
cynbdaT-uOH U | pecypchl
HaOII0IeHUE WNurepuera
MpU3HaKa ee
MPOTEKAHUS

O06mas O06mas OOBICHATD bu6mmoreka [JOK

XapaKTepUCTHKA XapaKTepUCTHKa | oOuIHe https://m.edsoo.ru/714

XUMHUYECKUX 3JIEMEHTOB 3aKkoHOMepHocTH | 1a636

3JIEMEHTOB VA-rpyniibl. B U3MECHECHUU

YA-rpynmsl. OcobenHoctH CBOWCTB

Azort, pochop u CTPOCHHUS JJIEMEHTOB

ux aTOMOB, Y A-rpynnmsl u ux

COCTUHEHUS XapaKkTepHbIC COCTMHEHUI C
CTETIeHU y4EeTOM
OKHUCJICHUSI. CTPOCHHUS HX
A3or, aTOMOB.
pacnpocTpaHeHu | XapakTepu3oBar
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€ B Ipupoe,
¢busnueckue u
XUMHUYECKHE
CBOICTBA.
Kpyrosopot

a3ora B PUpOJIE.

AMmuak, ero
¢busnueckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHUE U
MIPUMEHEHHE.
Conu aMMOHHS,
ux (puznyeckue
1 XUMHYECKHE
CBOMCTBA,
MIpUMEHEHHE.
KauecTBennas
peakmus Ha
HMOHBI
aMMOHHMSL.
A3oTtHas
KHCJI0Ta, €€
MOJTy4eHUeE,
(buzuveckue u
XUMHYECKHE
CBOICTBa
(oOmue xak
MIPEACTABUTEIS
KJ1acca

KHCJIOT U
crenuQpuIecKue)

Hcnons3oBaHue
HUTPATOB U
coleit
aMMOHHS B
KauyecTBE
MHHEPaTbHBIX
yAOOpeHUH.
XuMHYECKoe
3arpsi3HEHUE
OKpY Karomeun
cpenbl
COCIUHCHHUSMHA
azora
(KUCTIOTHBIE
JOK/H,
3arps3HEHUE
BO3/1yXa, MOYBbI
1 BOJIOEMOB).
Docdop,

b (hu3MvecKue
U XUMHYECKHE
CBOMCTBA
MIPOCTBIX
BEIIECTB a30Ta U
docdopa u ux
COETUHEHUH
(amMmaxa, comnei
aMMOHUS,
a30THOU
KHCIIOTHI,
HUTPATOB,
oKcHia
dochopa (Y) u
dbochoproi
KHCIIOTHI,
dbocdaros),
CIOCOOBI MX
MOJTy4eHus,
MPUMEHEHUE U
3Ha4YCHHE B
pupoie

1 )KU3HU
YeloBeKa.
Onpenenars
HMOHBI aMMOHUS
u docdar-
WOHBI B
pacTBope.
OOBACHATH
CYILIIHOCTh
IKOJIOTHYECKUX
mpo0Jem,
CBSI3aHHBIX C
HaXO0XJICHUEM
COEMHEHUI
azota u docdopa
B OKpY’KaroLIen
cpene.
[InanupoBats 1
OCYIIECTBIISITh
Ha TPaKTHUKE
XUMHUYECKHE
IKCIIEPUMEHTHI,
MIPOBOAUTD
HaOJIIOIEHNA,
JIeNIaTh BBIBOIBI
0 pe3yJibTaTaM
SKCIIEPUMEHTA
[IPH MIPOBEICHUU
J1a00paTOPHBIX
OTIBITOB U
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AJIOTPOIIHBIE
Moau(HUKAITIT
docopa,
¢busnueckue u
XUMHUYECKHE
cBoiictBa. OKcung
hocopa (V)

u dpocdopHas
KHCIIOTA,
¢busnueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4YeHHUE.
Hcnons3oBanue
dbocdaros B
KauecTBe
MUHEPATBHBIX
yAOOpeHUH.
XUMUYECKUI
IKCIIEPUMEHT:
JleMoHCcTpanuu:
O3HakoMJIEHHE C
bu3mIecCKuMHU
CBOWCTBaMH
asorta, ¢ocdopa
U UX
COCTUHEHUN
(BO3MOXHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIO
B).
O3HakoMIJIEHHE C
oOpazmamu
a30THBIX U
hochopHBIX
yAOOpeHUH.
[Tonyuenue,
coOupanue,
pacrno3HaBaHHe
Y U3y4eHUe
CBOICTB
aMMuaKa.
BzanmogelictBue
KOHIIEHTPUPOBAH
HOM a30THOM
KHCIIOTHI C
MEJIbI0
(BO3MOXHO
HCIOJIb30BaHUE
BHJICOMATEPHAIIO
B).

JlaGopaTopHble

MPaKTUYECKOU
paboTHL.
CnenoBsats
MpaBUIIaM
0e3omacHOM
paboThI B
nmabopaTopun
npu
UCIOJIb30BaHUU
XUMUYECKOU
MOCybl U
000pyI0BaHUSI.
[TpousBoauTh
BBIYHCIICHHUSI 110
XUMHYECKUM
YpaBHEHUSIM.
Hcnonb3oBath
npu
BBITIOJTHEHUH
y4eOHBIX
3aJaHUN TEKCTEI
y4eOHHUKa,
CIPaBOYHbIE
MaTrepuabl
(mepuoauvecKy
10 CUCTEMY
XUMHUYECKHUX
anemeHToB /[. U.
MeHnpeneena,
TadIUILy
pPacTBOPUMOCTHU
KHCJIOT,
OCHOBaHHU 1
coJie B BOJIC,
ANEKTPOXUMHUYEC
KUH psig
HanpsHKeHU U
METaJIOB)
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OTIBITHI:
IIpoBencHue
KaueCTBEHHBIX
peaKkuuii Ha HOH
aMMOHUS U
¢docdar-uon, n
U3y4eHUE
MIPU3HAKOB UX
MPOTEKaHUS.
[IpakTnueckas
paborta Ne 3:
ITonyuenue
aMMHaKa,
U3Y4YEHHE €r0o
CBOMCTB.
Brruncnenus:
10 YPaBHEHUSM
XUMHYECKHX
peakuu
2. | OGmas Oo6mas OOBSCHATH bubnmoreka [JOK
4 | xapakTepucTHuKa XapaKTEPUCTHKA | OOIIHe https://m.edsoo.ru/7f4
XUMUYECKUX 3JIEMEHTOB 3aKoHOMepHOcTH | 12636
3JIEMEHTOB IVA-rpynmsi. B U3MEHEHUHU
IVA-rpynmsi. OcobenHoctn CBOMCTB
Yrnepon CTpOCHHS AJIEMEHTOB
U KPEMHHUM, U aTOMOB, IVA-rpynne! u
ux XapakTepHbIe WX COeMHEHUN
COEIMHEHUS CTETEHU C YYETOM
OKHCJICHUSI. CTPOCHHS UX
Yraepon, aTOMOB.
AJIOTPOIIHBIE XapakTepuszoBar
MomupUKaMK, | b GU3NIECKHE
pacnpocTpaHeHu | U XUMHYECKHE
€ B IIPUPOJIE, CBOMCTBA
¢buznueckue u MIPOCTBIX
XUMHUYECKHE BELIECTB
CBOIiCTBa. yriaepozaa u
AncopOmms. KpEMHUS U HX
Kpyrosopot COEIMHEHMI
yriiepo/ia (oxcuaoB
B IIPUPOJIE. yriaepoza,
Oxcunppl YIOJIBHOM
yraepoaa, ux KHCIIOTHI,
¢busnveckue KapOOHATOB,
U XUMHUYECKHe oKcuaa
CBOMCTBA, KpEMHU,
JIEUCTBUE KpPEMHHUEBOM
Ha )KUBBIC KHCJIOTHI,
OpTraHU3MBI, CUJIUKATOB),
MOJTyYeHUE CIIOCOOBI X
U IpUMEHEHUe. | MOJyuYeHus,
DKOJIOTHYECKHE | MPUMEHEHHUE U
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poOJIeMBI,
CBSI3aHHBIC C
OKCHJIOM
yraepona (IV),
rUIoTe3a
J100aJIBHOTO
MOTETIICHUS
KIIUMaTa,
MMAPHUKOBBIN
¢ dekr.
VYronbHas
KHCJIOTa U €€
COJH, UX
¢busnueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4YeHUE U
MIPUMEHEHUE.
KauectBennas
peakius Ha
KapOoHaT-
VOHBI.
Hcnons3zoBanue
KapOOHAaTOB

B OBITY,
MEJIULIUHE,
MIPOMBIIIIJIEHHOC
TH

U CEJIbCKOM
XO3SICTBE.
[TepBoHavanbHBI
€ TIOHSATHUS

00
OpraHUYECKUX
BEIECTBaX Kak
0 COEJIMHEHUSX
yriaepoaa
(MeraH, 3TaH,
STHIIEH,
aleTUJICH,
3TaHo,
TJIALIEPHH,
yKCyCHast
KHUCJIO0Ta).
[Tpupoansie
HUCTOYHUKU
YIJIEBOI0POJIOB
(yroms,
MPUPOIHBIN Ta3,
HEQTB),
MIPOIYKTHI UX
nepepadoTKu

3HAYCHUC B
pupojie

1 KU3HU
YyelIoBeKa.
OOBACHATE
MPUYHUHHO-
CJICICTBEHHYIO
CBS3b: CTPOCHHE
BelecTna
CBOMCTBa

N MPUMEHEHHUE -
Ha npuMepax
COCTUHEHUH
yriiepoja u
KPEMHHSI.
Onpenendarsb
KapOoHaT- U
CHJINKAT-UOHEI
B pacTBOpE.
OOBACHATH
CYIIIHOCTh
DKOJIOTHYCCKUX
mpo0Jem,
CBSI3aHHBIX C
HaXO0XICHUEM
YIJIEKUCIIOTO
rasa B
OKpY>Karoleun
cpene.
[TonTBepxkaath
0COOCHHOCTH
cocTaBa
OpraHUYECKUX
BCIIECTB
npuMepamMu
MPOCTHIX
COCTUHEHUH
(MeraH, 9TaH,
STHUJICH,
allcTUJICH,
3TaHOI,
TJIALEPHH,
YKCYyCHas
KHCJIOTA),
B3aHMOCBSI3b
HEOPraHUYECKHUX
COCTUHEHUH
yriiepoja u
OpraHUYECKUX
BCIIIECTB.
OnuceIBaTh PoOJib
O€JIKOB, )KUPOB U
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(6ensun), ux
poJb B OBITY U
MIPOMBIIIIICHHOC
. IloHsATHE O
OMOJIOTHYECKHU
Ba’XKHBIX
BEIICCTBAX:
Kupax, Oenkax,
YIJIEBOJIAX - U UX
pOJIU B KU3HU

VTJICBOJIOB B
(bYyHKIIMOHUPOBA
HUH KUBBIX
OpPraHu3MOB,
COCTaB
MIPUPOJTHBIX
HCTOYHUKOB
YTJIEBOJOPOIOB,
WX POJIb B OBITY
u

YeloBeKa. MIPOMBIIIJIECHHOC
MarepuansHoe TH.

€IUHCTBO [IpoBOoaUTH
OpPTaHWYECKUX M | BBIYUCIICHHUS T10
HEOPraHUYECKUX | YpaBHEHUSIM
COEMHEHHUI. XAMUYECKUX
Kpemnuii, ero peaKkui.
¢busnveckue u [InanupoBaTh 1
XUMHUYECKHE OCYIIECTBIISTh
CBOMCTBA, Ha IIPaKTHUKE
MOJTy4YeHUE U XUMHUYECKHE
MIPUMEHEHHE. IKCIIEPUMEHTHI,
CoenuHeHn MPOBOJUTH
KpPEMHHUS B HAOJIIOIEHN,
MIpUpOJIE. JIeN1aTh BBIBOIBI
Oomme 0 pe3yibTaTam
MPEJICTAaBICHUS] | DKCIIEpPUMEHTA
00 okcuze IIPY TPOBEICHUH
kpemuus (IV) u | maGopatopHbIx
KPEMHHUEBOM OIIBITOB U
KHCIIOTE. MPAKTUYECKHUX
Cunukatsl, UX pabor.
HUCIOJIL30BaHUE CnenoBsats

B OBITY, IpaBUJIaM
MeIULIMHE, 0Oe3omacHOI
MPOMBIIIJIECHHOC | paboTHI B

. Baxkneimue | aboparopuu
CTPOUTEIbHBIC npu
MaTepHabl: HCIOJIb30BaHUU
KepaMuKa, XUMHYECKOU
CTEKJIO, [IEMEHT, | MOCYbI U
0eToH, 000pyI0BaHUSI.
KEJe300€TOH. Hcnonb3oBath
[Tpobnemsl npu
6e301acHOTo BBITIOJTHEHUH
WCIIONIb30BaHUsL | YUeOHBIX
CTPOUTENBHBIX 3aJlaHUM TEKCTHI
MaTepUasoB B y4eOHHUKa,
IOBCEIHEBHOMU CIIPABOYHBIE
KU3HU. MaTepuabl
XUMHYECKUI (ITepuognuecky
IKCIIEPUMEHT: 10 CUCTEMY
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JeMoHCcTpanuu:
Moaenu
KpUCTAIITNYECKH
X pELIeTOK
anmMasa,
rpadura,
¢dbymepena.
O3HakoMIJIEHHE C
MIPOLIECCOM
ajcopOIuu
PacTBOPEHHBIX
BEILIECTB
aKTUBHUPOBAHHBI
M yTJIeM U
YCTPOHCTBOM
MPOTHBOTa3a.
O3HakoMIIeHHE C
MPOAYKIMEHN
CUJIMKaTHOMN
MIPOMBIIIIIEHHOC
™
(Buneomatepuan
bl: CUJTUKATHAas
MIPOMBIIIIIEHHOC
Tb).

Moaenu
MOJIEKYJ
OpraHUYECKUX
BEIIECTB.
Jlabopamophuwiii
onvim:
[Tonyuenue,
cobupanue,
pacro3HaBaHue
U U3y4eHue
CBOICTB
YIJIEKUCIIOTO
rasa.
[IpoBenenue
KaueCTBEHHBIX
peakuuii Ha
KapOOHAT U
CUJIMKAT-UOHBI U
W3y4YeHUe
MIPU3HAKOB MX
MPOTEKAHUS.
Ilpakxmuueckue
pabompi:

No 4. TTonmyuenue
YTJIEKHUCIIOTO
raza, u3yueHue
€ro CBOMCTB.

XAMHUYECKHUX
anemeHToB /J[. U.
MeHnpeneena,
TadIUILy
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHMH U
coJie B BOJIC,
AIIEKTPOXUMHYEC
KUH psg
HanpsHKeHU U
METaJIOB)
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Ne 5. Pemenue
AKCIIEPUMEHTAJIb
HBIX 3a]a4 I10
TeMe
«Baxnenmme
HEMETAJUIBI U UX
COEIMHEHU.
Buviuucnenus:

10 YPaBHEHHSIM
XHUMHYECKHX
peakuui

Hroro no pazgeny

25

MeTanibl 1 UX COSTUHEHUS

3.

1

Mertanisl u ux
COEIUHEHUSI

4

O06mmas
XapaKTePUCTHKA
XUMHUYCCKUX
3JIEMEHTOB -
METAaJUIOB Ha
OCHOBAaHHH MX

PackpsiBath
CMBICIT
H3y4aeMbIX
MOHATHH U
MPUMEHSTD 3TU
MOHATUS TIPU

MOJIOKEHUS B OIHCAaHNH
[Iepuoanueckoit | CBOMCTB
CHCTEME BEIIECTB U UX
XUMHYECKUX MIpEeBpAICHHA.
anemeHToB JI.M. | OOBICHATH
MenneneeBa u oOmue
CTpOCHUS 3aKOHOMEPHOCTH
aTOMOB. B M3MCHCHUH
Crtpoenue CBOMCTB
MECTaJIJIOB. 3JICMCHTOB-
MeTtaummdeckass | METaIJIOB B UX
CBSI3b U COCIMHEHHI C
MeTaJUTH4ecKasi | y4eToM
KpUCTAJITUYECKa | CTPOSHHS HX

s perieTKa. aTOMOB.
DnexTpoxumuue | XapakTepu3oBaT
CKHH psif b CTPOCHUE
HaNpPsOKEHU N METAaILJIOB,
METaJIJIOB. obmue
duzndeckue u buznueckue u
XUMHYECKHE XUMHYECKHE
CBOMCTBA CBOMCTBA
METAJIJIOB. METAJIJIOB.
OO6ure cocoObl | XapakTepu3oBaT
MOJTyYeHUs b 001IIHe
METAaJLJIOB. CITOCOOBI
[TonsaTHe o [IOJTy4YECHUSA
KOppO3UH MECTaJIJIOB.
METAaJIJIOB, OnuceiBaTh
OCHOBHEIC CITOCOOBI
CIIOCOOBI 3aIIUATHI
3aIUThI UX OT METaJIJIOB OT
KOPPO3HH. KOPPO3HH.

bu6mmoreka [IOK

https://m.edsoo.ru/714

12636
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CnenoBsats
MpaBUIIaM
6e3omacHoit
paboThI B
nmabopaTopun
npu
HCIOJIb30BaHUU
CmnaBsl (CTaslb, | XUMHUYECKOU
YyT'yH, MOCybl U
TIOPATIOMUHUHN, | 000pyIOBaHUS.
OpoH3a) U Ux [Tpou3BoauTH
MIPUMECHECHHE B BBIYHCTICHHUSI 110
OBITY U ypaBHEHUSIM
MPOMBIIIJICHHOC | XUMHYECKUX
TH. peakuuii, eciu
XUMHYECKUH OJVH U3
SKCIIEPUMEHT: peareHToB
JleMOHCTpauuu: | COAEPIKUT
O06pa3siibet MIPUMECH.
METAJIJIOB U VYyacTtBOBaTh B
CIUIaBOB. COBMECTHOM
Nzyuenne pabote B mape
pe3yNbTaToB WM TPYIIIE.
KOPpO3UH Ucnonb3oBath
METaJlJIOB npu
(BO3MOXHO BBITTOJTHCHUH
UCIIOJIb30BaHUE | YUEOHBIX
BHUJICOMATEPHAIIO | 3aJJaHUI TEKCTHI
B). y4eOHHKA,
JlaGopaTopHble | CIIpaBOYHBIE
OTIBITHI: MaTepuabl
Oznakomienue ¢ | (Ilepuoauuecky
oOpazmamu 10 CHCTEMY
METAJIJIOB U XUMHYECKHUX
CILIaBOB, UX anementoB Jl. .
¢buznuecKkuMu Menneneesa,
CBOMCTBaMH. TaOIHITY
Boeruncnenus: PacTBOPUMOCTH
[0 YPaBHEHUSIM | KUCJIOT,
XUMHUYECKUX OCHOBaHMI U
peakuuii, eciu coJIeil B BOJIE,
OJIMH U3 ANEKTPOXUMUYEC
peareHToB KUH psij
COACPIKUT HaIpsHKEHUN
IpUMeECH METaJLIOB)
Baxueitmne 16 [lenounsie OOBSACHATD bubnmoreka [JOK
MeETaJUIBl ¥ UX MeTaJUIbL: oO1mue https://m.edsoo.ru/7f4
COCIMHEHHUS MOJIOKEHUE B 3aKoHOMepHOcTH | 12636
[lepronuueckoil | B ”BMEHEHUU
CHCTEME CBOWCTB
XUMHYECKHUX 3JIEMEHTOB-

anemenToB J[.1.

MCETAJIJIOB U UX
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Menpeneena, COCTUHEHUH B
CTPOCHHUE UX rpyIrmax c
aTOMOB, Y4ETOM
HaxO0X/ICHUE B CTPOEHHUS UX
MIPUPOJE. aTOMOB.
Du3nYECKUE U Xapakrepu3oBar
XUMUYECKHE b (uzNYeCKue 1
CBOMCTBA (Ha XUMUYECKHE
MpUMEpEe HATPUSl | CBOMCTBA

U Kajus). IIPOCTBIX
OKcunasl 1 BEIIECTB
TUAPOKCH/IBI METaJUIOB U UX
HATpUs U Kalusl. | COEAUHEHUN
[Ipumenenue (oxcuoB,
LIEJTOYHBIX TUAPOKCHJIOB,
METaJUIOB U UX coJieit), criocoObl
COEIMHEHMI. UX TOJTy4EHMS,
[IerouHO3EMENb | IPUMEHEHUE U
HBIE METaJLIbI 3HAYEHHUE B
MarHui u [IpUpOAE U
KaJIbLIMI: YKU3HH YEJIOBEKA.
MOJIOKEHUE B VYcranaBnuBaTh
[Tepronuueckoil | MPUUUHHO-
cucreme CJIE/ICTBEHHYIO
XUMHUYECKHUX CBA3b: CTPOCHHE
anemeHToB JI.M. | BemecTna,
Menpeneena, CBOICTBA,
CTPOCHHUE UX MPUMEHEHHUE - Ha
aTOMOB, npuMepax
HaxO0X/JICHUE B M3y4aeMbIX
MIPUPOJE. BEILIECTB.
Du3nYeECKUe u Pacno3naBarts ¢
XUMUYECKHE MTOMOILIBIO
CBOICTBa KaueCTBEHHBIX
MarHus u peaKIMii HOHbI
KaJIbIIHSL. METaJIOB:
Baxwueitmne MarHus,
COCIMHECHHUS KaJIbIIHs,
Kanpus (OKCHUI, | aTIOMHUHUS,
TUAPOKCH]I, LIMHKa,

COJIN). xenesa(ll) n
XKectkoctb Boabl | sxenesa(lll),

1 CIIOCOOBI ee meau(Il).
YCTPAaHEHHUS. Jloka3pIBaTh
ATOMUHUT: aM(dOTepHBIHA
MOJIOKEHUE B XapaKkTep
[Tepronnueckoit | OKCUIOB U
cucreme TUAPOKCHUJIOB
XUMHUYECKHUX AIFOMUHUS U
anemeHToB J[.M. | uuHKa.
Menpeneena, [InanupoBats u
CTPOCHHUE aTOMa, | OCYIIECTBIISATh
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HaXOXKJIEHUE B
MIPUPOJIE.
dusnueckue u
XHMUYCCKHE
CBOMCTBA
aJIIOMHHUS.
AmdoTtepHbIe
CBOICTBa OKCHJIa
Y THAPOKCHIA
aJTIOMHHUS.
Kemneso:
IIOJIOXKCHUE B
[Tepuonuueckoit
CHCTEME
XAMUYECKHUX
anemenToB J[.1.
Menpeneena,
CTPOEHHUE aToMa,
HaXOXKJIEeHUE B
MIPUPOJIE.
dusnueckue u
XUMUYCCKHE
CBOMCTBA
JKelesa.
Oxcubl,
TUAPOKCHUJIBI U
conm xene3a(ll)
u xeneza(lll), nx
COCTaB, CBOMCTBaA
Y TIOJTyYCHHUE.
XUMUYEeCKUH
SKCIIEPUMEHT:
JeMoHcTpanuu:
OcobeHHOCTH
B3aUMOJCUCTBUS
OKCHJIa KaJIbITUs
Y HATpHS C
BOJIOM
(BO3MOXHO
HCIIOIL30BAHUE
BHJICOMAaTEPHAIIO
B).
OxkpammBanue
IUIAMEHU
WOHAMU HaTpHS,
KaJus U KalbIIus
(BO3MOXHO
HCIIOIL30BAHUE
BHJICOMAaTEPHAIIO
B).
Uccnenosanue
CBOICTB

Ha MpPaKTHKe
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBOJNTH
HaOJIIOIEHUA,
JIeNIaTh BBIBOIBI
0 pe3yJibTaTaM
IKCIIEPUMEHTA
IIPU MIPOBEJICHUU
n1a00paTOPHBIX
OTIBITOB U
MPAKTHYECKHUX
pabor.
CnenoBath
npaBUJIaM
Oe3omacHoi
paboTHI B
naboparopuu
npu
UCTIOJIb30BaHUU
XUMUYECKON
MOCYIbI
00opyTI0BaHUS.
IIpousBoauTh
BBIYHCIICHUSI 110
XUMHYECKUM
YPaBHEHUSIM.
VYyacTtBOBaTh B
COBMECTHOM
pabote B mape
WM TPYIIIE.
BeicTpauBats
pa3BepHyThHIE
MUCHEMEHHBIC U
YCTHBIE OTBETHI C
ONOpOK Ha
uHpopmaruio u3
y4eOHUKA U
CIPaBOYHBIX
MaTepHasos.,
IrpaMOTHO
UCIOJIb30BATh
W3yYECHHBII
MOHSITUMHBIN
amnmapar Kypca
XUMHH
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JKECTKOH BOJEI.
[Ipouecc
TOpEHUs Keje3a
B KUCJIOPOJIE
(BO3MOXHO
HCIIOIL30BAHUE
BHJICOMAaTEPHAIIO
B).
JlabopaTopHbie
OIIBITHL:
[IpoBenenue
KauyeCTBCHHBIX
peakuuii Ha
HOHBI (MarHus,
KaJbLus,
aJIIOMHHUS,
LIMHKA,
xeneza(ll) n
xeneza(lll),
meau(Il),
OITHCaHUE
MIPU3HAKOB UX
MPOTEKAHUS.
HccnenoBanue
aM(dOTEepHBIX
CBOICTB
THAPOKCH]IA
aJTIOMHUHUS B
THAPOKCH]IA
LIMHKA.
[IpakTrnueckue
paboThI:

Ne 6. XKecTtkocThb
BOJBI 1 METOJIBI
€€ yCTpaHCHHS.
Ne 7. Pemenue
AKCTICPUMEHTAJTb
HBIX 3a]1a4 I10
TEME
«Baxxneimnne
METAJIIBI U UX
COCIMHCHHUSD.
Brrancaenus:
10 YPaBHEHUSIM
XAMUYECKHUX
peakuuii, eciu
OJVH U3
peareHTOB JIaH B
HU30BITKE UJIN
COJICPKUT
TIPUMECH;
MacCOBOM 01U
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BBIXO/1a
MPOAYKTa
peaKIuu
HWroro no pazneny 30
XuMHA U OKPYKAKIIAS cpea
4. | Xumus 3 BemectBa u XapaktepuzoBat | bubnmoreka [JOK
1 | u okpyxaromas MaTepHasl B b pOJIb XUMUM B | https://m.edsoo.ru/7f4
cpena ITOBCETHEBHOMU pa3INYHBIX 12636
KHU3HM YeloBeka. | chepax
bezonacHoe NEeATEIbHOCTH
UCTOJNb30BaHUE | JIOJIEH,
BEIIIECTB U OCHOBHBIC
XUMHUYECKUX BEIIIECTBA U
peaximii B OBITY. | MaTepuaebl,

IIepBas nomoib
MIPU XUMHUYECKHUX
0JKOTax U
OTpaBJICHUSX.
XHUMHUUECKOE
3arpsi3HEHUE
OKpY Karollen
CpeJibl
(npenenbHas
JOTTyCTUMast
KOHLEHTpaLus
Bemects. Poib
XUMHH B
pelieHnn
IKOJIOTHUECKUX
pooJieM.
XHUMHUYECKUN
SKCIIEPUMEHT:
JleMoHCTpanuu:
N3yuenne
00pasIoB
MaTepuasoB
(cTekIio, craBsl
METaJJIOB,
MIOJINMEPHbIE
MaTepuabl)

MIPUMEHSIEMBIE B
KUZHH
COBPEMEHHOTO
YEJIOBEKa.
OOBACHATD
YCIIOBHS
6e30macHoOro
HCIIOJTH30BaAHUS
BEILIECTB U
XUMUYECKUX
peakiuii B ObITY.
AHanu3upoBath
U KPUTUYECKH
OIICHUBATH
MH(POPMALIUIO O
BIIMSTHUH
MIPOMBILIIIEHHOC
TH, CEIBCKOTO
XO035ICTBA,
TpPaHCIIOpTa U
Ip. Ha
COCTOSIHHE
OKpY>Karoleu
Cpelbl.

YMeTb
OKa3bIBATh
MEPBYIO MTOMOIIIb
MIPU XUMHYECKUX
OJKOrax u
OTpaBJICHUSX.
[IpuHUMaThH
yJacTHe B
00CyKIEHUN
npoOemM
XUMHUUYECKOHN U
3KOJIOTMYECKOU
HaIpaBJIEHHOCTH
, BBICKQ3bIBaTh
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COOCTBEHHYIO
MO3HIIMIO TIO
npoOseme u

npeajaraTb
BO3MOJKHBIE
IIyTU €€
peIeHHS

Uroro no pazaeny: 3

PesepBHOE Bpemsi 3

OBIIEE YNCJIO 68

YACOB I1O

IMTPOT'PAMME

MHNEPEYEHb (KOAU®UKATOP) PACIIPEJEJIEHHBIX 1O KJIACCAM
MPOBEPAEMBIX TPEBGOBAHUM K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJIbHOM TPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OGPA3OBAHMS U
SJIEMEHTOB COAEPKAHUSA 110 XUMHUHN

B denepanbHbIX 1 permoHaNbHBIX MPOLIEIYpPaxX OICHKU KauecTBa 00pa30BaHUs UCTIOIb3YETCS
nepeveHsb (KoaudukaTop) pacupeneseHHbIX M0 KjaccaM MPOBEPSIeMbIX TpeOOBaHUN K pe3ybTaTaM
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs U JIEMEHTOB
COJICpKAHUS 110 XUMHH.

8 KJIACC
MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Kon IIpoBepsieMble IpeMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOBEPSIEMOT | IPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHuUs
0
pe3yabTaTa
1 [To Teme: «IlepBoHaYaIbHbIE XUMHUYECKUE TOHITHS
1.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,

XUMHUYECKHUN JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMEChH
(omHOpOIHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBast
JIOJIS1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00beM, XUMUYeCKast
peaxius, KiaccupuKaIys peakiuii: peakiui COSAMHECHNUS, PeaKIIH
pa3oKeHus, peakliy 3aMelIeHHs], peaKIui 0OMeHa, K30~ U SHIO0TEPMHUUECKHE
peaKIyu, TeTI0BOH A (GEKT peakiiuu, pacTBOP, MaCCOBast OIS BEIIECTBA
(mpoleHTHAas KOHIIEHTPAllUs) B pacTBOpE

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX TOHATHI U IIPpUMCHATH

1.2 9TU NOHSTHS IPU ONMCAHUU BEILIECTB U UX IPEBPALLICHUM

1.3 WCIIOJIH30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABIICHUSI (JOPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKLIMi

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUs1, 3aK0oHa ABOTaipo

1.5 OIpEEIIsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

16 KJIACCU(PUITUPOBATH XUMUYECKUE peaKinu (TI0 YUCITy U COCTaBY yUaCTBYIOIINX B

pEeaKIMK BEIIECTB, MO TEIJIOBOMY YD deKTy)

1.7 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MACChI BELLIECTB

1.8 BBIYUCIIAATD MACCOBYHIO TOJIK0O XMMHWYCCKOI'O 3JICMCHTA I10 (1)opMyJIe COCIMHCHM A,
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1.9

BBIYHUCIIATh MaCCOBYHO JOJIO BEHIECTBA B PACTBOPE

1.10

MPUMEHSITh €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS - HAOJIOICHUE,
H3MepeHue, MOICTUPOBaHNE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIN)

[To Teme: «BaxxHennme npeacTaBUTeNId HEOPraHNYECKUX BEILECTB)

2.1

PaCKpbIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSATHUH: OKCHJ, KHCJIOTA,
OCHOBAHUE, COJIb

2.2

OTIPEACTISATH MPUHAICKHOCTh BEIIECTB K OINPEIeICHHOMY KJIACCy COSAMHEHUN
o dhopmynaam

23

KJ1acCU(UIIMPOBATh HEOPTaHUUECKUE BEIIECTBA

2.4

XapaKTEPHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIICCTB
PAa3JIMYHBIX KJIACCOB, MOATBECPIKAAA OIMMCAHUC ITPUMCPAMHU MOJICKYJIAPHBIX
YpPaBHEHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUI

2.5

MPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NTPEBPAILECHUI B pa3IMUHbIX
YCIOBHSIX

2.6

CJICZIOBATh MPABHJIAM IT0JIb30BAHUSI XUMHUYECKOW TIOCYI0M U JTAOOPaTOPHBIM
000pyI0BaHUEM, A TAK)KE MPaBUIIaM OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKIMSIMH TI0 BBITIOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB IO
TOJTYYEHUI0 U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOIA M KUCIOPOIa),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEJICICHHON MAaCCOBOM JI0JIeH PACTBOPEHHOTO
BCUICCTBA, INIAHUPOBATH U IPOBOJUTH XUMHUUYCCKHUEC SKCIICPUMCEHTEI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHCIIOT C TOMOIIBIO HHINKATOPOB
(;rakmyc, GpeHondranent, METUIOPAHX U IPYTHE)

2.7

IIPOBOAXUTH PACUCTHI 110 YPABHCHHIO XUMHYSCKOMN pE€aKnuun

ITo Teme: «Ilepuoanueckunii 3akoH u [lepuognyeckas cucremMa XMUMUYECKUX
anemeHToB J[.I. MenneneeBa. CtpoeHrne aToMOB. XMMHUYECKasl CBA3b.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM

3.1

PacKpbIBaTh CMBICTT OCHOBHBIX XUMUYECKUX MOHATHIA: SIPO aTOMA,
AJIEKTPOHHBIN CJIOH aToMa, aToMHasi OpOUTalb, palyc aToMa, XUMUYecKas
CBSI3b, NIOJIIPHASL U HEMOJISIPHAS KOBAJICHTHAS! CBSI3b, 3JIEKTPOOTPULIATENBHOCTD,
MOHHAsI CBSI3b, HOH, KATUOH, aHHOH, CTETIEHb OKUCJICHUS

3.2

KHaCCI/Iq)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

33

OIKCHIBATh U XapaKTepu30BaTh Ta0IHuHyt0 popmy [lepuonudeckoii cuctemMsl
XUMUYECKUX IJIEMEHTOB: pa3JinuaTh MOHATHUS «TJaBHas nmoArpynna (A-rpymma)y»
u «noboyHas noarpymnma (b-rpymnma)y, «Manbie» 1 «00JIbIINe)» MEPUOIBI

3.4

packpsiBaTh cMbici [lepuoanueckoro 3akona /.M. Menneneena:
JEMOHCTPHUPOBATh IOHUMAHHUE TEPUOTUNIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHS B HepHOHHHGCKOﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HAUYEHHUS, KOTOpBIe UMetoTcs B Tabmuie «[lepuoanueckas
cucrtema Xumuuyeckux 3yemMeHToB [[.M. MenneneeBa» ¢ YMCIOBBIMU
XapaKTepUCTHKaMH CTPOCHUS aTOMOB XHMHUYECKUX dJIEMEHTOB (COCTaB U 3apsij
siJipa, 00IIee YHCIIO 3JIEKTPOHOB U PaCIpeieIeHHE UX M0 3JIEKTPOHHBIM CIIOSIM)

3.6

onpcacCIAThL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

OTIpeEIIATh BU XUMUUECKON CBsA3H (KOBaJEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSIX

IIpoBepsiemble 3J1€eMeHTHI COAePKAHNS

Konx

IIpoBepsieMblii 3J1€MEHT COAePKAHMS

1

HGpBOHa‘IaJH)HBIC XUMHWYCCKUC ITOHATHUA
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1.1

[Ipenmet xumuu. Poias XuMuUM B )KM3HU YEJIOBEKa. XMMUA B CUCTEME HayK. Tena u
BenecTBa. Pu3nyecKue CBOMCTBA BELIECTB. ArperaTHOE COCTOSIHUE BEILIECTB

1.2

[TonsTre o MeToAax no3HaHus B XuMuu. UncTele BemecTBa U cMecu. CriocoOsl
pas3aesneHus cMecen

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CUMBOJIbI XUMUYECKHUX JIEMEHTOB.
[IpocThie U CH0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

XHUMH4YECKas (I)OpMyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BEUICCTB. OrHocutenpHasg aToMHas Macca. OTHOCHTEILHAS
MOJICKYJISIpHAsd Macca. MaccoBas 10JIs1 XUMHAYECKOI0 JIEMEHTa B COSIMHEHUH

1.5

KomnuectBo BemectBa. Moisb. MossipHas Mmacca. B3auMoCBsI3b KOJTMYECTBA, MACCHI
W 4KcTa CTPYKTYPHBIX €IUHUI] BellecTBa. PacueTsl Mo popmyiiaM XUMHUYECKUX
COeTUHEHNH

1.6

duznyueckre 1 XUMUYECKHE SIBJICHUS. XUMUYECKast pEaKIMs U €€ MPU3HaKku. 3aKOH
COXpPaHEHHUs1 MacChl BeulecTB. XuMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKHUX peaKinii (COeTUHEHMsI, Pa3JI0KEHHS, 3aMeIlIeHuUs, OOMEeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY0H, C IpaBUIIaMH
paboTsl B 1ab0opaTopuu U MprueMaMu o0paleHus ¢ 1ab0paTOpHBEIM 000pyIOBaHUEM,
M3YyYEHHE U ONKCcaHue (PU3NYECKUX CBOMCTB 00Pa3I|0B HEOPraHMUECKHUX BEIIECTB,
HabmroieHne Gpusnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJIa, pAaCTHUPaHUE caxapa B
CTYIIKE, KUTIEHHUE Y KOHJICHCAIIHs BOJbI) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKATMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBJICHUH,
HaOJI0/IEHUE U ONTUCaHKEe MTPU3HAKOB MPOTEKAaHUS XUMUYECKUX peakiuit
(pa3noxxeHue caxapa, B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOPUAOM Oapus,
pasnoxxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kee3a C
pactBopom cosi Meau (II), u3ydenue cnocoboB pazaeneHus cMecei (C MoMOIIBE0
Marauta, GUIbTPOBAaHKE, BHITAPUBAHKE, TUCTUILIAINS, XpoMaTorpadus),
IIPOBEJICHUE OYMCTKH IIOBAPEHHOM COJIM, HAOJIIO/IEHNE U ONIMCAHUE PE3YJIbTaTOB
MIPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3/JaHHe
MOJIETEN MOJIEKYJI (IIaPOCTEPIKHEBBIX)

Baxwneimue NMpCACTABUTCIN HCOPIraHNMYCCKUX BCIICCTB

2.1

Bo3zayx - cmeck razoB. CoctaB Bo3ayxa. Kuciopon - 3J1eMeHT 1 TpOCTOe BEIIECTBO.
Haxosxnenue kuciiopoia B mpupojie, GU3HuecKue U XUMUIECKUE CBOMCTBA
(peaxiuu ropenust). Oxcunsl. [Ipumenenne kucnopoaa. CriocoOb! MOTydeHUst
KHCJIOPO/Ia B JIAOOPATOPUH U IPOMBIIIIICHHOCTH. KpyroBopoT Kucioposa B
npupoze. O30H - ajutoTponHas MoAM(UKALINS KUCIOpOIa

2.2

TennoBoit 3¢ (hekT XUMUUECKOH peakiuy, TEePMOXUMUYECKUE YPAaBHEHHUS, 9K30- U
SHIOTEPMUYECKUE peaKkMU. TOMINBO: yroib U MeTaH. 3arpsi3HeHHe BO3/yXa,
yCHJICHHE TApHUKOBOTO 3(pekra, pazpylieHne 030HOBOrO CI0s

23

Bonopox - aimemMeHT u mpocroe BerecTBo. HaxoxneHne Bogopoia B Ipupoe,
du3ryYecKre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI MoTydeHus. KucaoTs
U COJIH

24

MossipHblid 00beM ra30B. PacyeTsl 1o XUMHUYECKUM YpaBHEHHSIM

2.5

dusunyeckure cBoOMCTBa BoAbl. Bona kak pactBoputens. PactBopsl. Hackiennsie u
HEHACHIIICHHbIE PacTBOPHI. PacTBOpUMOCTH BelecTB B Boje. MaccoBast 10151
BEIIIECTBA B pacTBOPE. XUMHUUECKHE CBOMCTBA BO/Ibl. OCHOBaHMUs. Posib pacTBOPOB B
MPUPOJIE U B )KU3HU YesioBeka. KpyroBopoT BOjbI B pupo/ie. 3arpsi3HeHUe
MPUPOIHBIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX BOJT

2.6

Knaccudukanus neopranmueckux coeauaennid. Oxcuapl. Kimaccuduxarms
OKCHJIOB: colieoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(pOTEepHbIE) U
Heconeobpasyrone. Homenknarypa okcnioB. @usnyeckie 1 XMuMUIECKHe
CBOMCTBa OKCHIOB. IlosryueHne okcuaoB
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2.7

OcnoBanus. Knaccudukainust oCHOBaHUMN: MIEI0YN U HEPACTBOPHUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanuil. DU3nueckrue U XUMUYECKUE CBOMCTBA OCHOBAHU.
[TonydyeHue ocCHOBaHMIt

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usnyueckue u
XUMHWYECKHE CBOMCTBA KMCIOT. Pan aktuBHoctu MetasuioB H.H. bekerosa.
[Tonmyyenue KucioT

2.9

Conu. Homenknarypa coneil. @u3nyeckre 1 XMuMUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue coisen

2.10

I'eneTnyeckas CBA3b MCXKAY KJIaCCaMM HCOPTaHUYICCKHUX COE€IUHEHUI

2.11

XUMHYECKHUH SKCTIEPUMEHT: KaueCTBEHHOE ONPEeIeTICHHNE COIePKaHUsI KHCIIOPOa B
BO3/yXe, MOTy4YeHHEe, COOMpaHue, paclio3HaBaHUE U U3yUeHHe CBOMCTB KUCIOPO/Ia,
HaOJIIOZICHUE B3aMOJICHCTBHS BEIIECTB C KUCIOPOJAOM U YCIOBHS BOZHUKHOBEHUS
U TIpeKpalieHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB U
OTHCaHNE UX CBOWCTB, MOTyYeHHE, COOMpaHue, pacliO3HABAaHUE U U3YUCHUE
CBOWCTB BOJI0poJia (TopeHue), B3auMoieiicTBie Bogopoa ¢ okcuaom meau (1I)
(BO3MOYHO HCIIOIB30BAHUE BUICOMATEPUAIIOB), HAOIIOEHHE 00Pa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HcceI0BaHNE 0OCOOCHHOCTEH PACTBOPEHHMSI BEILIECTB C
Pa3IUYHON PaCTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C OMPEACIICHHON
MacCOBOM J0JIel paCTBOPEHHOT'O BEILIECTBA, B3aUMOICHCTBUE BOJBI C METANIAMU
(HaTpueM U KaybirieM) (BO3MOKHO UCIIOJIb30BAaHNE BUIEOMATEPHAIIOB),
onpeereHrue paCTBOPOB KUCIOT U LIEI0UYEH C TOMOIIBIO HHAUKATOPOB,
HCcIe0BaHNe 00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
HaOII0IeHUE N3MEHEHHS OKPACKU MHANKATOPOB B PACTBOPAX KHUCIIOT U HIENOYEH,
n3ydeHue B3aumoaecTeus okcuaa meau (I11) ¢ pactBopom cepHo#t KUCTOTHI, KUCIIOT
C METaJllaM{, PeaklUuidl HeUTpanu3aluu, NOoJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 PacTBOpa COJIU, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme «BaxkHeillne kinaccbl HEOPraHUYECKUX
COETUHEHUI

Ilepnonnueckuit 3akoH u Ilepuonnueckas cuctema XMMUYECKUX di1eMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKast CBsI3b. OKUCIUTEIIBHO -
BOCCTAHOBUTENBHBIE PEAKLIUU

3.1

[1epBbIe MOMBITKY KIIACCH(PHUKAIINNA XUMUYECKUX JIeMeHTOB. [loHsATHE 0 Tpymmax
CXOOHBIX 2JICMCHTOB (H_IGJ'IO‘-IHLIC U MCJIIOYHO3CMCIBbHBIC MCTAJIBI, I'aJIOI'CHBI,
WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEepHBIC OKCHIBI U
TUJIPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoanyueckas cucremMa XuMU4eCKux snemeHToB J[. 1.
MenneneeBa. Koporkonepuoanas u mmmHHONIEproAHas popmbl [leproamaeckoit
cucteMbl XxuMuueckux anemenToB J[.M. Menneneesa. [leprosl u rpyIimel.
Du3MYECKHIl CMBICI TOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIHI 3JIEMEHTA

33

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TEPBHIX 20 XUMHUYECKHX 3JIEMEHTOB

[Tepuonuueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XMUMAYECKOTO
3JIEMEHTA MO ero nosoxeHuto B Ilepuoanueckoi cucreme [I.M. Menneneena

34

3aKOHOMEPHOCTH U3MEHEHMSI paJlyca aTOMOB XUMUYECKUX IIEMEHTOB,
METAININYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyNiaM U nepuoaam. 3HaueHue
IIepuonnueckoro 3akoHa u Ilepuoanyeckon CUCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BUTHUs HayKu U npakTtuku. /.M. Menzaenees - yueHslll U IpaKJaHUH

3.5

Xumundeckas cB3b. KoBajaeHTHas (HOJ'IHpHaSI n HCHOJ’IHpHaH) CBA3b.
BHGKTPOOTPI/IHaTeHLHOCTB XHMHYECKHX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenens okuciieHus. OKUCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm
OKHCJICHHS B BoccTaHOBIICHH. OKHCIIMTEIIN 1 BOCCTAHOBUTEIIN
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3.7 XUMHYECKHUH YKCTIEPUMEHT: N3yUeHHE 00pa3IoB BEIIECTB METAJIOB M HEMETAIIIOB,
B3aUMO/ICHCTBUE THIPOKCU/IA IIUHKA C PACTBOPAMH KUCJIOT U IIEJIOYEH, MPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHne, peakiiuy pas3ioKeHHs, COSTUHEHHUS )
9 KUIACC

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon

HpOBCpHCMHC MMPCAMCTHLIC PC3YJILTATHI OCBOCHUA OCHOBHOM

1

ITo Teme: «BeliecTBO 1 XUMUYECKask PEAKIUSD)

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: paCTBOP, JIEKTPOIUTHI,
HEAJICKTPOJIUTHI, SJIEKTPOJIUTUYECKAS] TUCCOIUAIINS, PEAKIIM HOHHOTO OOMEHa,
KaTajan3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIe U HeOOpaTHUMbIE PEeaKIIUH,
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIE PEAKIIUN, OKUCITUTEINb, BOCCTAHOBUTEIh, OKHUCIICHHE
¥ BOCCTAHOBJICHHE, AJIJIOTPOIHs, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJCHTHAS,
MOHHAsI, METAJUTNYECKas ), KPUCTAJUTMYECKAs PEIIeTKa, CIUIaBbl, CKOPOCTh XUMUYECKOU
pEeaKINH

1.2

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATUHN U IPUMEHSATH 3TU
MIOHATUS IIPU ONMCAHMM BEIIECTB U UX IIPEBPALICHUI

1.3

COCTaBJISITh YPABHEHHUS JIEKTPOJIMTUYECKOM TUCCOLMAIIMN KUCTIOT, IIEeJI0YEH U COJIEH,
MIOJTHBIE M COKpAIICHHBIC YPABHEHUS peaKkliii HOHHOTO 0OMeHa

1.4

PaCKpbIBaTh CYIMTHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ IIOCpCaACTBOM
COCTAaBJICHUS 3JICKTPOHHOI'O OaaHca 3TUX peaKHI/IfI

1.5

IMPOBOAWTH PACUYCTLI I10 YPABHCHHUIO XHUMHYECKOU PCaKIIMKU

ITo Temam: «HemeTamis 1 ux COCAUHCHUA» U «MeTaisl 1 UxX COCAUHCHU

2.1

XapaKTCpU3OBaATh (OHI/ICLIBaTL) O6I.I.II/IC 151 CHCI_II/I(bI/ILICCKI/IC XMMHYECKHE CBOMCTBA MPOCTBIX
H CJIOXXHBIX BEHICCTB, IOATBEPIKAAA OMMUCAHUEC ITPUMEPAMU MOJICKYJIAPHBIX 1 HOHHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMHUYCCKHX pCaKI_[I/Iﬁ

2.2

COCTaBJISITh YPAaBHEHUS PEaKIUii, TOATBEPKIAIOUINX CYIIECTBOBAHHE F€HETUYECKOM
CBSI3U MEXY BEIIeCTBAMH PA3JIMUHBIX KJIACCOB

23

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHUsl XUMUYECKUX IIPEBPALLECHHUN B PA3JINYHBIX YCIOBUIX

24

CJIeIOBATh TMPaBHUJIAM TOJIb30BaHUS XUMHUYECKOH MOCYI0 M JTaO0paTOPHBIM
00opy0BaHNEM, a TaK)Ke TIPaBHIaM OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C
HUHCTPYKIMSMHU IO BBIMOJHEHHUIO JA00PATOPHBIX XUMHUYECKUX OTBITOB IO MOTYYCHHIO U
coOupaHuo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJICKHCIIOTO ra3a)

2.5

IIPOBOAMTD PEAKLIUH, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpOMHI-, MO -, KapOoHaT-, pocdart-,
CWJIMKAT-, CyJb(at-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS1, MOHBI U3YYEHHBIX METAJIIOB,
IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HEOPIAHMYECKUX BEILIECTB

[To Teme: «XUMUs U OKPYIKAOIIASI CpEaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMu4deckux noHsatuii: [T/IK BemecTBa; koppo3us
METAJIOB

3.2

NPUMEHSITh OCHOBHBIE OTIEPAIIH MBICTUTEIBHOMN NESTETbHOCTH - aHAIHM3 U CHHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIINIO, BBISBIICHUE PUYMHHO-CIICICTBEHHBIX CBSI3Ei
- JUTs U3yYESHHSI CBOMCTB BEIIECTB M XMMUYCCKHX PEAKIUii; €CTECTBEHHO -HayUHBIC
METO/IbI IO3HAHUS - HAOJI0ICHNE, H3MEPEHUE, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peatbHbBIN
1 MBICJICHHBIN )

IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

Kon

| [IpoBepsieMblii 2JIEMEHT CONEpKAHUS
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BeniectBo 1 xumnueckas peakius. [loBropenue

1.1

IIepnonnueckuii 3akoH. [lepuonnueckas cucrema XUMHIECKUX d1emMeHToB J[. 1.
Menpeneea. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaIus, KAJIbLUUA U UX COCIUHEHUH B COOTBETCTBUH
C MOJIOXKEHUEM 2JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHHEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BUJIbl XUMUUECKOU CBSI3U. TUIBI KPUCTAITUYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUIA
xumMudeckon cBs3u. Knaccudukaiys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
(MexayHapoHasi M TpUBUANIbHAS ). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTraHMYECKUX COEIUHEHHM, TCHETUYECKAs CBS3b
HEOPraHMYECKUX BELIECTB

1.3

Knaccudukanus XMMHUECKUX peaklUii 0 pa3INYHbIM NPU3HAKaM (110 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUNIOBOMY 3((HeKTy, O U3MEHEHUIO
CTETEHEN OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 110 YYaCTHIO
KaTajnzaropa). OK30- U S3HJI0OTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPAaBHEHUS.
[ToHsITHE O CKOPOCTH XMMHUYECKOU pEaKINU

1.4

[TonsiTrie 06 0OpaTUMBIX 1 HEOOPATHUMBIX XUMUYECKHX peakiusax. [lonstue o
TOMOTEHHBIX U TE€TEPOTCHHBIX PEaKIUAX. [[OHSITHE O XUMUYECKOM PAaBHOBECHH.
@dakTopbl, BAUSIOIINE HA CKOPOCTh XUMUUYECKOW PEAKLIUU U MOJIOKEHNE XUMUYECKOTO
paBHOBECHSI

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE pcaKknuu, BHCKTpOHHBIﬁ 6aJ1ch OKHCJIINTCIBHO-
BOCCTaHOBUTEJIbHOU peakiuu. COCTaBICHUE YPAaBHEHUM OKUCIUTEIbHO-
BOCCTAaHOBUTCIIbHBIX peaKL[I/Iﬁ C MCITIOJIb30BAHUCM MCTOJA SJICKTPOHHOI'O 6ancha

1.6

Teopust 3AEKTPOTUTUYECKON AUCCOIUALINH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3IMYHBIMUA BUIAMU
XUMHUYecKoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U CITa0bIe SJICKTPOJIUTHI.
Peakinu nonHoro oOMeHa. Y cloBUs MPOTEKAHMSI PEaKIMii MOHHOTO OOMEHa, MOJIHBIC
Y COKpAIlICHHbIE HOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH
B CBETE MPECTABICHUN 00 AIIEKTPOIUTHICCKON Auccoranmn. KauecTBeHHbIS
peakuuu Ha MoHbIL. [IoHsITHE 0 THApOIN3E CoJieh

1.7

XHUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB - METAJUIOB U HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX
BELIECTB (XJIOpUJIA HATPUS); UCCIIEA0BaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peaKkiuu OT BO3JCHCTBHS pa3TUYHbIX (DAKTOPOB; UCCIIEI0BAHUE IIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, MPOLIECCA JUCCOLUALIMU KUCIIOT, EN04Yel U cosiell (BO3MOMXKHO
MCIOJIb30BaHNE BUAECOMATEPUAJIOB); IPOBEIECHUE OMBITOB, HILTIOCTPUPYIOIINX
MPU3HAKY IPOTEKAHUS PeaKLMii HOHHOTO 0OMeHa (00pa3oBaHue OCa/iKa, BBIICIICHUE
raza, o0pa3oBaHue BOJIbl); ONBITOB, MJUTFOCTPUPYIOLIUX IPUMEPbI OKUCTUTENHHO-
BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuu pas3ioKeHNs, COETUHEHUS);
pacrno3HaBaHHe HEOPTraHMUECKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PEeaKIfil Ha
MOHBI; PELICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4

HemeTannsl 1 uX cCOeIMHEHUS

2.1

OO6m1as xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoeHue u GU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB -
raJJoreHOB. XMMHUYECKHEe CBOMCTBA Ha TIpUMepe XJIopa (B3aUMOICHCTBUE C METaIIaMH,
HeMeTallaMH, Iejao4aMu). Xia0poBoopo. ComsiHas KUCIO0Ta, XUMUYECKHE CBOMCTBA,
HoJydeHue, npuMeHenue. JleficTBue xjiopa u XJI0poBOIOpOa Ha OPTaHU3M YeJIOBEKa.
Baxxaelinme XJ0puibl U X HAXOXKACHUE B IPUPOJIE

2.2

O6mas xapakrepuctrka 31eMeHToB VIA-rpynmnbel. OcoO0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u pu3nuecKue cBOiCTBa MPOCThIX
BEIIECTB - KUCIOPOAA U cepbl. AJUIOTPONIHBIE MOJU(PHUKALIMY KUCIOPOa U CEPBI.
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Xumuueckue cBocTBa cepbl. CepoBOIOPOI, CTpOCHUE, (GPU3NIECKHUE U XUMHUYECKHE
CBOICTBA. OKCI/II[IJI CCPBI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCHUIOB. CepHasI KHCJIOTA,
(bu3HYeCcKre U XMMUYECKUE CBOMCTBA (00IHe KaK MpeICTaBUTENS KJlacca KUCIOT U
cnenuduaeckne). XUMHUECKUE PEAKIINH, JICKAIIUE B OCHOBE MPOMBITIIIEHHOTO
crioco0a moJrydeHust cepHor KUCIOThI. [IpuMmenenne. Conu CepHOM KUCIIOTHI,
KaueCTBEHHAs peakius Ha Cyib(paT-uoH. HaxoxaeHue cepsl U ee COeAMHCHUN B
npupoe. XuMHUECKOe 3arpsa3HeHHe OKpYKalolei cpeibl COSMHEHUSIMU CEpbl
(KUCIIOTHBIC JOX/IH, 3arPS3HEHIE BO3/IyXa U BOJIOEMOB), CIIOCOOKI €T0
MPEIOTBPALIICHUS

2.3

OOm1ast xapakTepucTka 3MeMeHToB VA -rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTENIEHN OKUCIICHHUS. A30T, paCpOCTPaHEHHE B IPUPOJE, PU3HYECKHE U
XHUMHYecKHe cBoricTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero pU3HIecKue u
XMMHUUYECKHE CBOMCTBA, MOy4YeHue u npuMeHenue. Coau aMMOHHMS, UX (U3NYEcKue u
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHHUE. KauecTBennas pCaKknusa Ha HOHbBI aAMMOHUS.
A30THast KHCIIOTA, ee MoyYeHue, GPU3NUECKHe M XMMUYECKIe CBONCTBA (00mme KaK
IpeACTaBUTEIIs KJIacca KUCIOT U cnenuduueckue). Mcnonp3oBanue HUTPATOB U COJNEH
aMMOHHUS B KaYeCTBE MUHEPAJIbHBIX YA0OpeHUH. XMMUYECKOe 3arps3HeHHe
OKpY>KaloIlel Cpeibl COEINHEHUAMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBBI M BOJJOEMOB)
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docdop, aumorporHbie MogUpUKanuu hocdopa, PU3NIECKHe U XUMHISCKUCS
coiictBa. Okcun dochopa (V) u pochopnas kucnora, GuzndecKue 1 XUMUIECKHE
CBOWCTBa, noiyueHue. McmnonpzoBanue hocdaroB B kKauecTBe MUHEPAILHBIX
yaoOpeHui

2.5

O6mas xapakrepucTrka 31eMeHToB [VA-rpynmnel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIIEHH. YTIepo/l, aJuIOTPOIIHbIE MOAU(UKALINY,
pacrmpocTpaHeHue B pupojie, GU3NIEeCKue U XUMHUIECKUE CBOMCTBA. ACOpOIusI.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriaeposa, ux GU3snueckue 1 XUMH4ecKHue
CBOMCTBa, JeiCTBHE Ha )KMBBIE OPraHU3MBbI, IIOJTYYEHHE U IPUMEHEHHUE.
DKosiorndyeckue npo0aeMbl, CBA3aHHbIE C OKCUIOM yriaeposa (IV); rumoresa
IJ100aIbHOTO MOTETIICHUS KIIMMAaTa; MapHUKOBBINA A(PEeKT. YTOoIbHAS KHCIIOTA U €€
COJIM, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA, MOJyuYeHHE U IPUMEHEHHE.
KauecTBenHas peakiius Ha kKapOoHaT-nOHBI. Vcnonb3oBaHNe KapOOHATOB B OBITY,
MEIMILMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpraHn4€CKuX BCIIECCTBAX KaK O COCAMHCHUAX YTJICpOoaa
(MeTaH, 9TaH, 3THJICH, alICTUJICH, OTAHOJI, INIULICPUH, YKCYCHAaA KI/ICJ'IOTa). Hx coctaB u
XUMHYECKOC CTPOCHHUC. IlonsaTre 0 OMOIOTHYECKH BaXKHBIX BCIICCTBAX: XXUpPaAX,
6CHK3.X, YIIeBodax - U UuX poJIk B JKU3HU YCIIOBCKA. MaTepI/IaJIBHOe CANHCTBO
OPraHn4CCKUX U HCOPTraHUICCKUX COGI[I/IHeHI/Iﬁ

2.7

Kpemnuuii, ero ¢pusnveckne 1 XUMHYECKUE CBOMCTBA, MOyYeHUE U IPUMEHEHUE.
Coenunenus kpeMmHusi B mpupoje. O0mue npencrapieHus 00 okcuae kpemaus (1V) u
erMHHCBOﬁ KHCJIOTE. CI/IJII/IKaTBI, HUX UCIIOJIB30BaHUEC B 6LITy, MCAUIIUHC,
MPOMBIIIICHHOCTH. Ba)kHeHIIne cTponTeNbHBIE MaTepHalIbl: KEpaMHUKa, CTEKIIO,
[IEMEHT, OETOH, jkene300eToH. [Ipobiembl 6€30MacHOT0 UCIIOIB30BAHUS CTPOUTEIBHBIX
MaTEpPHAJIOB B TOBCETHEBHOM KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUUECKUX BEIIECTB, CBONCTB
COJITHOM KMCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U
HaOJI0IeHNE IPU3HAKOB UX MPOTEKAHMS; OTIBITHI, OTpaKarore GPu3nIecKue u
XUMHUYECKHUE CBOICTBA raJIOT€HOB U UX COETMHEHUI (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPU/OB (TaIOT€HUIOB);
O3HaKOMJIEHHUE C 00pa3liaMu Cephl U €€ COCTMHEHUSIMH (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIIOIEHHE MTpoIiecca OOYTIIMBAaHUS caxapa Moj1 AeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3YUYEHNE XUMUYCCKUX CBOMCTB pa30aBICHHOM
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CEpHOM KUCIIOTHI, TPOBEJICHNE KAaUECTBCHHOW PEAaKIMU Ha CyJb(aT-uOH U HAOIIOICHHE
MpHU3HAaKa e MPOTEKaHWsI; O3HAKOMIICHHE ¢ (PU3MUECKUMHU CBOMCTBaMH a30Ta, pochopa
Y UX COCMHEHNH (BO3MOXKHO MCTIOIB30BaHUE BUACOMATEPHAJIOR), 00pa3iaMu
a30THBIX U (POCHOPHBIX YIOOPECHHMIA; MOyIeHHEe, COOMpaHUe, pacliO3HABAHUE U
M3yUYeHHE CBOMCTB aMMHAaKa; TPOBEICHNE KAUECTBCHHBIX PEaKIii HA HOH AMMOHHUS U
docdat - HOH U U3yUeHHE IPU3HAKOB UX MPOTCKAHHUS, B3aUMO/ICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C MEIbIO (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); U3yUCHHE MOJICNICH KPUCTAIUTMYCCKIX PEIICTOK anmasa, rpaduTa,
¢yuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIICCTB
AKTHBHPOBAHHBIM yTJIEM U YCTPOWCTBOM MIPOTHBOIa3a; MoJyueHue, COOUpaHue,
pacrio3HaBaHHe ¥ U3YYCHHE CBOMCTB YTIICKUCIIOTO T'a3a; MPOBEACHNE KaueCTBECHHBIX
peakiuii Ha KapOOHAT- ¥ CUIIMKAT-HOHBI U M3YUCHUE MPU3HAKOB UX MPOTCKAHMSI,
O3HAKOMJICHHUE C TIPOAYKIIUEH CHIINKATHOW TIPOMBIIIJICHHOCTH; PEIICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelIre HeMeTauTbl U MX COCTUHCHHSD)

Merannsl 1 uX COCIMHCHMUA

3.1

O6Hlail XAPAKTCPUCTHKA XUMHUYCCKUX 3JICMCHTOB - METAJIJIOB HAa OCHOBAHUH UX
ITIOJIOKCHUS B HepHOﬂquCKOﬁ CUCTEMC XHUMHNYCCKUX 3JICMCHTOB I[I/I Menpneneena u
CTPOCHUA aTOMOB. CTpO@HI/Ie MeTauIoB. MeTaindeckas CBSI3b U METaJJIMICCKas
KpUCTAJUIMYCCKAA PCIICTKA. QHGKTpOXI/IMI/I‘leCKI/Iﬁ pAa HaHpH)KeHHfI MCTAJ1JIOB

3.2

dusnyeckre U XMMHUECKHe cBoiicTBa MeTaioB. OOILIe crioco0bl MOTy4YeHus
MeTauioB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIEHHOCTH

3.3

[I{esrounble MeTasuIbL: MTOJIOKEHUE B [lepnoanyeckol cncTteMe XMUMUYECKHUX JIEMEHTOB
J.M. MenneneeBa; CTpOeHHE UX aTOMOB; HaxOKJeHue B ipupoje. Pusnyeckue u
XUMHUYECKHE CBOICTBaA (Ha mpuMepe HaTpusl U Kanusi). OKCUIIbI U THAPOKCHU/IBI HATPHUS
u Kaiusd. [IpuMeHeHne MenoYHbIX METauIOB U UX COCIMHEHUN

3.4

[I{esouHO3eMENBHBIE METAJIIBI MATHUI U KaJblLW: NoJIoxkeHue B [lepuoanyeckoii
CUCTEME XUMUYECKuX 35ieMeHTOB [[.M1. MenneneeBa; CTpOEHUE UX aTOMOB;
HaxoXJeHue B npupoje. Pu3ndyeckrue 1 XMMUYECKUE CBOMCTBA MArHUS U KAJIbIIHSI.
Baxueiiiue coeguHeHust Kanblus (OKCUJI, TUIPOKCU], COIH). XKeCTKOCTh BOJIbI U
CIOCOOBI €€ YCTpaHEHUS

3.5

AmoMuHuii: nonoxxenue B Ilepnonnueckoil cucreme xumndeckux anemenron ..
Menpeneesa; CTpOCHHE aTOMa; HaXOXKACHHUE B TpUpoae. PU3NUECKUE U XMMUYECKHE
CBOMCTBA aiOMHHNA. AM(OTEpHbIe CBOWCTBA OKCHIA M THAPOKCHIA AJTFOMHHHUS

3.6

Keneszo: nonoxxenue B [lepuoanueckoit cucreme Xumudeckux snemeHTon J1.1.
MeneneeBa; CTpOCHHUE aTOMa; HaXOX/JAeHue B pupoje. dusnyeckue 1 XuMU4YeCKue
cBoiicTBa xene3a. Okcunpl, ruapokcuabl U conm xenesa(ll) n xemneza(Ill), ux cocras,
CBOMCTBA U IIOJIyYEHHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMi METAJIJIOB U CILIABOB, MX
(U3HYECKUMU CBOMCTBAMH; U3YUYCHHE PE3YJIbTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA KAJIBITUS
Y HAaTpHs C BOJOU (BO3MOXKHO MCIIOJIH30BAHNE BHICOMATEPUAIIOB); UCCIICIOBAHUE
CBOWCTB JKECTKOU BOJIBI; TIPOIIecca TOPEHHUS JKelie3a B KUCIOPOie (BO3MOKHO
MCIIOJIb30BaHUE BUACOMATEPHUAIIOB); TPU3HAKOB NIPOTEKAHUS KAYCCTBCHHBIX PEaKITUi
Ha MOHBI (MarHus, Kajabllys, aTFOMUHMS, IUHKA, sxene3a(ll) u xenesa(Ill), meau(Il);
HAOJIO/ICHUE ¥ OITMCAHKE MTPOLIECCOB OKPAIIMBAHMS ITITAMEHH HOHAMH HATPUS, KIS U
KaJbIHs (BO3MOYKHO HCIIOJIb30BAHKUE BUICOMATEPHUAIIOB); HCCIIEIOBaHNE aM(DOTEPHBIX
CBOMCTB TMIPOKCHU/IA ATIOMUHUS ¥ TUAPOKCUIA IMHKA; PEIICHNE IKCIICPUMEHTATBHBIX
3aja4 10 TeMe « BaykHeie MeTajuibl U UX COCMHCHUS

X¥MHS ¥ OKpYXKarolas cpeaa
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4.1 HoBbie maTepuansl 1 TeXHOJOTHH. BelecTBa 1 MaTepraibl B IOBCEHEBHOM )XKU3HU
yesoBeka. XuMus U 310poBbe. bezonacHoe UCob30BaHUE BEIIECTB U XUMHUUECKUX
peaknuii B ObITy. [lepBasi TOMOIIL IPH XUMHUYECKHUX 0’KOTaX U OTPABJICHHSIX

4.2 OCHOBBI 3KOJIOTHUECKOM IPAMOTHOCTU. XUMUYECKOE 3arpsI3HEHHUE OKPY KaroIIeit
cpensl [TJIK. Posb XuMum B peliieHun SKOIOrunIeckux npoosiem. [Ipupoaabie
HUCTOYHUKH YTIEBOOPOIOB (YTOJIb, IPUPOAHBIHN Ta3, HE()Th), MPOTYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIILICHHOCTH

4.3 XUMHAYECKUH IKCTICPUMEHT: U3ydeHHEe 00Pa3I[0B MAaTEPHAIIOB (CTEKIIO, CILUIABBI
METaJIJIOB, MOJIUMEPHBIE MaTePUAIIbI)

HNEPEYEHD (KOAU®UKATOP) IPOBEPSAEMbBIX TPEGOBAHUM K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OFPA30BATEJIBHOMN ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUSA 110 XUMHUU

Jli1s mpoBeieHUst OCHOBHOT'O TOCYJapCTBEHHOT'0 9K3aMeHa o XuMui (fainee - OI'D no xumun)
UCIIOJIb3YETCs MepedeHb (KoAU(PHUKATOP) MPOBEPSEMBIX TpeOOBaHUM K pe3yJIbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO 001IEr0 00pa30oBaHus U 3JIEMEHTOB
COJICpKAHHUS.

IIpoBepsiemblie Ha OI'D Mo XxumMuu TPeGOBAHMS K pPe3y/IbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOTO YPOBHS
IIPOBEPSIEMOT | OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOT'O OOILIETO
0 obpazoBanust Ha ocHoBe PI'OC
TpeOOBaHMS
1 [IpencraBnenue:
1.1 0 MMO3HABAEMOCTH SBJICHUH TTPUPO/IbI, TOHUMaHNWE 00bEKTUBHON 3HAYNMOCTH

OCHOB XMMHYECKOW HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa 0011e# KyJIbTYphl U IPAKTHUYECKOH IeATEIHHOCTH YeI0BEKa B
YCIIOBUSIX COBPEMEHHOTO O0IIECTBA; MOHUMAHUE MECTa XUMHUU CPEIH IPYTUX
€CTECTBEHHBIX HayK

1.2 0 HAYYHBIX MCTOJaX IMO3HAaHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTHYCCKHUX MCTOJaX UCCICAOBAHNA BCUICCTB U U3YUCHUA XUMHUUYCCKUX
peaKuHﬁ; YMCHHUEC UCIIOJIB30BATh MOJACIN IJIA 00BSICHEHHS CTPOCHUSA aTOMOB U
MOJICKYJI

1.3 o0 cepax mpodeccuoHaNTBbHON ACSITEIBHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAaHHBIMHU HA JOCTIKECHHUSIX XUMUYCCKOM
HAYyKH, 4TO MO3BOJIUT 00YYAIOIINMCS PacCMaTPUBATh XUMUIO Kak cepy cBoei
Oyayiei mpodecCuOHANBHOM JESITEIBHOCTH U CIICNIaTh OCO3HAHHBINA BBIOOD
XUMHH KaK TPpOoQUIBHOTO IIPEeIMETa PH NIEPEeXo/ie Ha YPOBEHb CPETHETO
o01ero oopa3oBaHus

Biranenne cucreMoil XMMUYECKUX 3HAHUN U YMEHHUE IPUMEHATh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1 BOXHEUIIINE XUMHYECKHUE MOHATUSA: XUMUYECKHI JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE U CIIOKHOE BEILIECTBO, OHOPOAHAS U HEOJJHOPOIHAS CMECh,
OTHOCHUTEJIbHBIE aTOMHASI U MOJIEKYJISIPHAsE MacChl, KOJTMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MOJISIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb
(cpenusisi), XUMUYECKask peakiusi, pEaKINK COSTUHEHNS, PEaKIIUU Pa3I0KECHHUSI,
peakiuu 3aMereHns, peakiui 0OMeHa, TEIIoBOoM 3(hPeKT peakuuu, K30 - U
SHJIOTEPMUYECKUE PEAKIIUU, PACTBOP, MACCOBAs JOJISI XUMUYECKOTO 3JIEMEHTA B
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COEIMHEHHMH, MACCOBAsl 10J1s1 M MPOLEHTHAsl KOHIIEHTpAaLKs BeIleCTBa B
pacTBope, SIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, painyc
aToMa, BAJICHTHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
QJICKTPOOTPULATCIIbHOCTD, IOJIAPpHAA U HCTIOJISAPHASA KOBAJICHTHASA CBA3b, MOHHAA
CBSI3b, METAJNTNYECKasl CBS3b, KPUCTAJUTMUECKas pelieTka (aToMHasi, HOHHa,
MeTaJlJIn4ecKasi, MOJIEKYJIsIpHast), HIOH, KATUOH, aHUOH, 3JIEKTPOJIUT U
HERJIEKTPOJIUT, SJEKTPOIUTUYECKAs AUCCOIUAIINS, PEaKIIMU HOHHOTO OOMeHa,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINH, OKHUCIIUTCIIb U BOCCTAHOBUTCIIb,
OKHCJICHUE U BOCCTAaHOBIIEHHE, FIEKTPOJIN3, XUMUUYECKOE PAaBHOBECHUE,
oOpaTuMble ¥ HeOOpaTUMbIE PEaKIIMH, CKOPOCTh XUMHUICCKOU PEaKITUH,
kaTtaiuzatop, [1/IK, koppo3us MeTaioB, CIIaBbI

2.2

OCHOBOIIOJIaraloIINe 3aKOHbI XUMHH: 3aKOH COXPAaHEHUS MACChI,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo
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TCOpHUU XUMHHU: ATOMHO-MOJICKYJISIpDHAA TCOPUS, TCOPUS BHCKTpOHHTquCKOﬁ
JUCCoManmn

BrnaaeHne ocHoBaMHM XUMHYECKOH I'paMOTHOCTH, BKJIFOYAIOIICH:

3.1

yMEHHE NMPaBUIbHO UCIIOIB30BaTh N3yUE€HHBIE BELIECTBA U MaTEPHUAIIBI (B TOM
quciie MUHEepalbHble y100pEeHNUs, METAIIJIbl M CIUIABbI, IPOAYKTHI IEpepadOTKU
MIPUPOIHBIX UCTOYHUKOB YTIJIEBOJOPOIOB (yIJisl, HPUPOJHOTO ra3a, HeTH) B
OBITY, CEIbCKOM XO35HCTBE, Ha MPOU3BOICTBE M MOHUMAaHUE 3HAYCHHUS )KUPOB,
0eNIKOB, YIJIEBOJIOB JUIsl OpraHu3Ma YeJI0BeKa; yMEHHEe IPOrHO3UPOBATh
BJIMSIHUE BEILIECTB U XUMHUYECKUX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U
OKPY’KaOIIYIO PUPOJIHYIO CPERY

3.2

YMEHHE UHTETPUPOBATH XUMHUUYECKUE 3HAHUS CO 3HAHUSAMU APYTUX YIEOHBIX
IpeIMETOB

3.3

HAJIMYHE OTbITa PAaOOTHI C Pa3TMYHBIMU UCTOYHUKAMU HH(POPMALIUH 110 XUMHUH
(Hay4Has ¥ HAy4YHO-NIOMYJISIPHAS JINTEpaTypa, CIIOBAPH, CIIPABOYHHKH,
UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHNBAThb I/IH(bOpMaI_[I/II-O 0 BCUICCTBAX, UX IMPCBPAIICHUAX
" NPAaKTUYICCKOM IMPUMCHCHNUU U YMCHUC HUCIIOJIB30BATh €€ IJIA PCIICHUS
y‘le6H0—H03HaBaTeJ’IBHHX 3aJa4

Bnagenue ocHOBaMU MOHSTUIHOTO annapaTa U CHMBOJIMYECKOTO SI3bIKAa XUMUU
IUIsL COCTaBJIeHUs (POPMYJ1 HEOPraHMYECKUX BEIECTB, YPAaBHEHUH XUMUYECKUX
peakuuii; ocHoBamu xuMudyeckoil HomeHknatypbl (IUPAC u TpuBuaibHON)

YMeHnue 00bsICHATh CBI3b MOJ0KCHUS dJIEMEHTA B Hepnozu/mecxoﬁ CUCTEME C
YU CJIOBBIMU XapPaAKTCPUCTHKAMU CTPOCHHUA ATOMOB XUMHUYCCKHUX 3JICMCHTOB
(COCTaB U 3apsn saapa, 06]1_[66 YHuCJI0 BHeKTpOHOB), pacnpeaciiCHuCM 3JICKTPOHOB
110 SHCPIr€TUYCCKUM YPOBHAM ATOMOB IEPBLIX TPEX NCPUOJA0B, KAJIWA U KAJIbIUA

[IpencraBnenue o nepuoINYECKON 3aBUCUMOCTH CBOWCTB XMMHUECKUX
3JIEMEHTOB (PaJnycC aToMa, 3JIEKTPOOTPULIATEIBHOCTb ), TPOCTHIX U CIOKHBIX
BEIIECTB OT MOJIOKEHUs 37eMeHTOoB B [lepruonnyeckoii cucteme (B MajbIX
Neproax U rIaBHBIX MOATIPYIIAX) U AJIEKTPOHHOIO CTPOSHUSI aToMa

YMeHue KinaccupuImupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTHI

7.2

HCOPIraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKHEC PCAKIINHN

YMEHHE OnpenessiTh:

8.1

BaJICHTHOCTb M CTCIICHb OKHMCJICHHUSA XUMHWUYCCKUX DJICMCHTOB, 3apsiJ HOHA

8.2

BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPhI B COETMHEHUSIX

8.3

XapakTep Cpe/ibl B BOJIHBIX PACTBOPaX BEIIECTB (KUCJIOT, OCHOBAHM)
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8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh (GU3NUECKUE M XMMUYECKHE CBOWCTRA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, anmMas, KpeMHHH, a3o0T,
docdop, cepa, XJI0p, HATPHIA, KM, MATHHUH, KAJIBITUH, ATIOMUHUH, JKEJI€30)
9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAaCTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIAOPO/I, OKCUJIBI M TUAPOKCHABI MeTauioB I - [TA rpymm,
amomunust, Mmeau (1I), nmunka, sxenesa (11 u 1), okcunsr yraepoaa (I u IV),
kpemuus (1V), azora u gpochopa (111 u V), cepsr (IV u VI), cepnucras, cepnas,
a30THcTas, a30THas, pochopHas, yroapHasi, KpDeMHHUEBAsi KMCIOTA U UX COJIN)
9.3 MIPOTHO3UPOBATH U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHUsI, TPUMEHEHHUE BELIECTB B 3aBUCUMOCTHU OT UX CBOMCTB,
BO3MOKHOCTh TPOTEKAHUSI XHMHUYECKUX MPEBPAIIEHUN B PA3TUIHBIX YCIOBUIX
10 YMeHUE COCTaBISITh MOJICKYJISIPHBIC 1 HIOHHBIC YPABHEHUS PEaKIIHii, B TOM
quclie:
10.1 peakiuii HFOHHOrO OOMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTEJILHBIX PEAKIIUMA
10.3 WUTIOCTPUPYIOUINX XUMHUECKHUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYII)
HEOPraHMYECKUX BEIIECTB
10.4 TTOATBEPKIAIOIINX TEHETHUYECKYIO B3aMMOCBSI3h MEXTy HUMU
11 YMeHue BBIYUCIATh (IPOBOAUTH PACUYETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOT0 JIEMEHTa B COCIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEeM ra3on
11.4 [0 YPaBHEHUSIM XUMUYECKHUX PEAKINI U HAaXOAUTh KOJUYECTBO BEIIECTBA,
00BEM M MAaCCy PEareHTOB WJIM POAYKTOB PEAKIIHH
12 Brnagenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJaMHU HAyYHOTO MTO3HAHMS (HaOII0/IeHNEe, U3MEPEHUE,
AKCIIEPUMEHT, MOJISTMPOBAHNE) TIPHU U3YUCHHUH BEIIECTB M XUMUYECKHIX
SIBJICHUI; YMEHHE C(hOPMYITMPOBATH MPOOJIEMY U MPEITIOKUTD ITyTH €€ PEIICHUS
122 0e30MmacHo# paboThl ¢ XUMUYECKUMU BEIIECTBAMH, XUMHUYECKOH MOCY 101 1
J1a00paTOPHBIM 000PYTIOBAHUEM
12.3 MpaBUJIaMU OE30MTACHOTO OOPAIIEHHUS C BEIIECTBAMHU, UCIIOJIb3YEMbIMH B
MMOBCETHEBHOM JKU3HHU, ITPaBUJIaMU MTOBE/ICHHUS B LENSIX COepEeKeHUS 310POBbS U
OKpY>KaroIllei MPUPOIHOM Cpe/ibl; TOHUMaHUE Bpeaa (0MacCHOCTH) BO3ACUCTBUS
Ha >)KMBBIE OPTaHU3MBI OTIPEICIICHHBIX BEIIECTB, CIOCOO0B YMEHBIICHUS U
MPEAOTBPALIEHUSI UX BPEIHOT'O BO3ICUCTBUS
13 Hanunuune npakTuyecKkux HaBBHIKOB TUIAHUPOBAHMS U OCYIIIECTBIICHUS
CJIEIYIOIMX XUMHYECKUX SKCIIEPUMEHTOB:
13.1 M3YyYEeHHE U ONUcaHue PU3NIECKUX CBONCTB BEIIECTB; 03HAKOMIICHUE C
(U3HYECKUMU U XUMUYCCKUMU SIBJICHUSIMH;, OTIBITHI, HJUTFOCTPUPYIOIITHIE
MIPU3HAKY IPOTEKAHUSI XUMUYECKUX PEaKui
13.2 M3y4YeHHe CIIOCO00B pa3ieieHus] cMecei
13.3 MOJIyYEHUE KUCIOpoa U U3yUYeHHUE €ro CBOMCTB; MOJy4YeHHE BOJIOPOJa U
M3y4YeHHe ero CBOMCTB; MOJYyUYEeHUE YTIIEKUCIIOTO Ta3a U U3yYEHUE €r0 CBOMCTB;
MOJIYYEHUE aMMHUaKa U M3y4YE€HHE er0 CBOMCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C ONPEJEICHHON MAaCCOBOM J0JIel paCTBOPEHHOTO
BEILIECTBA
13.5 MIPUMEHEHNE WHIUKATOPOB (JJakKMyca, MeTUIOpaH)ka U ¢heHodTarenHa) 1ist
onpeJIeJICHUs] XapaKTepa Cpeibl B paCTBOPaxX KUCIOT U IIEJI0UeH
13.6 HCCJIeIOBaHNE U ONKMCAHNE CBOMCTB HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX
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KJIACCOB; U3yUYEHHUE B3aUMOJICHCTBUS KUCIOT C METaUIaMU, OKCHJIaMU
METaJIJIOB, PACTBOPUMBIMU U HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJIIMU;
MOJTy4Y€HHE HEPaCTBOPUMBIX OCHOBAHUH; BRITECHEHUE OJJTHOTO METala IPYyTUM
U3 pacTBOpa COJIM; MccieloBaHue aM(pOTEPHBIX CBOMCTB TMIPOKCHIOB
ATIOMHUHMSI U [IUHKA

13.7

pelieHue 3KCIepUMEHTaIbHBIX 3a/1a4 10 TeMaM: « OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCAMHEHUIN; « DIEKTPOIUTHIYECKAS JUCCOIUALINY;
«Baxknenne HeMeTaIbl ¥ NX COeINHECHU; « BaskHeHIne MeTaiabl U UX
COCTUHEHHUS

13.8

XMMHUUYECKHE IKCIIEPUMEHTBI, HLTIOCTPUPYIOIINE IPU3HAKU MPOTCKAHUS
peakiuii HOHHOTo 00MEHa; KaYeCTBEHHBIC PEAKIIUU Ha TIPUCYTCTBYIOIIHEC B
BOJHBIX PaCTBOpaX MOHBI: XJIOPUI-, OPOMUJI-, HOIU-, CyIbdaT-, hocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, THIPOKCUI-NOHBI, KATHOHBI aMMOHUSI, MarHHS,
KaJIbLUsl, aJIFOMUHUS, Jkene3a (2+) u xkenesa (3+), menu (2+), nuHKa

14

YmMmenue:

14.1

MMpEACTABIATE PE3YJIbTAaThl SKCIICPUMCHTA B (bopMe BbIBOAOB, 10Ka3aTCIbCTB,
Fpa(bI/IKOB n Ta6J'II/II_[ U BbIABJIATH OMIMPHUYCCKUC 3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXJIy peallbHO HAOII01aeMbIMU XUMUYECKUMHU
SABJICHUSAMU U IpoHECCaMU, MPOUCXOAAINMU B MAKPO- U MUKPOMUPC,
OOBSACHSITh MPUUNHBI MHOTOOOpa3Hsl BEIICCTB

INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 3K3AMEHE 110 XUMUH

Kon

[TpoBepsieMblii 37I€MEHT CoJIep:KaHus

1

HepBOHaanIBHBIG XUMHWYCCKUC ITOHATHUSA

1.1

UucTtele BemecTBa 1 cMecH. CiocoObl pa3ieieHusl cMecei

1.2

ATOMEI 1 MOJICKYIJIBI. Xumudeckue dj1eMeHThl. CHMBOJIBI XUMHUYSCKUX 3JIEMEHTOB.
HpOCTLIC 1 CJIOKHBIC BEIICCTBA.

1.3

Xumuueckas popmyia. BaJeHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. CTeTIeHb
OKHCJICHUA

1.4

3aKOH MMOCTOSIHCTBA cOcTaBa BemecTB. OTHOCUTENLHAS aTOMHAs Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHasi Macca. MaccoBasi J10J11 XUMUYECKOT0 JIEeMEHTa B
COEIUHEHUH

L5

KonngectBo Beniectsa. Mousb. Mosnsipas Mmacca. MoJSIpHBIH 00beM Ta3oB.
B3auMoCBsI3b KOJIMUECTBA, MAaCChl M YHUCIA CTPYKTYPHBIX €AMHUI] BELIECTBA

1.6

Ou3nyecKkue U XUMHUYCCKUE SIBIICHNUSA. XUMHUUICCKas pCaKknus u €€ IMMPU3HAKH. 3akoH
COXpaHCHHUA MACChl BCIICCTB. XUMHYECKUE YPAaBHCHUA

[Iepnonnueckuit 3akoH u [lepuonnueckas cuctema XMMHUYECKUX 3ieMeHToB J1.1.
MenaeneeBa. CTpoeHHe aTOMOB

2.1

[Tepnonnueckuii 3akoH. [lepnonnueckas cucrema XUMHIECKUX 31aemMeHToB J[. 1.
Menpneneesa. Ileproasl u rpynnsl. @U3NYECKHN CMBICI IIOPSAIKOBOIO HOMEPA,
HOMEPOB MEPHOA U IPYMIIbI JIEMEHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX A1ep. M3oTomnbl. Dnekrponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMUYECKUX 3JIeMeHTOB [leprnoanueckoii
cuctemsl J[.11. MeHnzaeneeBa

23

BaKOHOMepHOCTI/I B U3MCHEHHNM CBOMCTB XMMHYECKUX DJICMECHTOB IEPBEBIX TPEX
NnepruoaoB, Kajius, KaJablUA (pa;myca ATOMOB, 3JICKTPOOTPULATCIILHOCTH,
METANIMYCCKUX U HEMECTAJIIINYCCKUX CBOﬁCTB) Hu Ux COCI[I/IHCHI/Iﬁ B COOTBETCTBHHU C
ITOJIOKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB
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CtpoeHue BelecTBa

3.1

Xumunueckas cBsi3b. KoBaneHnTHas (MmoJisipHasi U HETOJsIpHAsI) CBSI3b.
DIeKTpOOTPULATEILHOCTh XUMUUECKHUX 31€MEHTOB. MloHHas cBsA3b. MeTamnnueckas
CBSI3b

3.2

THIBI KPUCTALTNYECKUX PEIICTOK (aATOMHAs, MOHHAS, METAJLTNYECKast ), 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEUIETKH U BUJIa XUMHUUYECKOM CBSI3U

Baxwueitue MMPpEACTAaBUTCIN HCOPTraHNYCCKHX BCUICCTB. Hewmertannsl u ux
coequHeHNA. MeTalisl ¥ UX COSAMHCHUS

4.1

Knaccudukarus 1 HoMEHKIaTypa HEOPraHMYECKUX COSAMHEHUI: OKCUI0B
(conmeobpasyromue: OCHOBHBIE, KHCIOTHBIE, aM(OTEPHBIE) U HECOTIE00pasyIomue;
OCHOBAHUH (LIET0OYN U HEPACTBOPUMBbIE OCHOBAHMS); KUCIIOT (KUCIOPOJICOAepKAIIUE U
OECKHUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpeITHUX U KUCIIBIX)

4.2

dusnueckre U XUMHUIECKUE CBOMCTBA MMPOCTBIX BCHICCTB ~-HEMCTAJIJIOB: BOAOPOAA,
XJI0pa, KHCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

43

du3znyeckue U XMMHUYECKIE CBOMCTBA MPOCTBIX BEHICCTB-MCTAJUIOB: JIMTUA, HATPUA,
KaJIusi, Maraus U KaJlbluA, aJJOMUHUA, XKCIIC3a. BHCKT];)OXI/IMI/ILIGCKI/II‘/'I paa HaHpH}KCHI/Iﬁ
METAJIJIOB

44

dusnyueckue 1 XUMUYECKHE CBOMCTBA BOJOPOIHBIX COSINHEHHI HEMETAILIOB:
XJIOPOBOJIOPOJIa, CEPOBOIOPO/IA, AaMMHUAKA

4.5

duznyeckre U XUMHUECKHUEe CBOICTBa OKcu10B HeMeTamoB: cepol (IV, VI), azora (11,
IV, V), dochopa (111, V), yrinepona (11, IV), kpemuus (IV). [Tomydenue okcuoB
HEMETAJJIOB

4.6

Xumuueckue cBoicTBa okcuaoB: MetaiioB [A - [IIA rpynm, nunka, menu (1I) n
xenesa (11, I11). [TomydyeHre OKCHIOB METAJIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THAPOKCHUIOB (Ha TIPUMEPE
THJIPOKCHUIOB AIFOMHHHS, kKele3a, TnHKa). [lomydyeHrne ocHOBaHU U aMpOTEPHBIX
TUIPOKCUIOB

4.8

OOure XMMHUYecKre CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOAOPOAHOIM,
CEPHUCTOM, CEPHOM, a30THOH, HoCchHOpHOM, KPEMHHUEBOMU, YronbHOU. OcoObIe
XUMUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KuCIOT. [lonmyyenue
KHCJIOT

4.9

OOue xMMHUYecKre CBOWCTBa cpetHux coneil. [lomyyenue conei

4.10

[Tonyuenue, cobupanue, pacro3HaBaHHE BOJOPOA, KHCIOPOIa, aMMHUaKa,
YTJICKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonyuyenne amMmmuaka, CEpHON M a30THOHM KHCIIOT B IIPOMBIILICHHOCTH. O01Ine
CHOCOOBI TOJTYYEHHUS] METAJUIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMM HCOPTaHUYICCKHUX COE€UHEHUI

XHUMUYECKUE PEAKITUU

5.1

Knaccugukarus XuMHUeCKUX peakluil o pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBYy YYacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEIIOBOMY 3((EKTy, 0 U3MEHEHUIO
CTENEHEN OKUCIIEHUS XUMHUECKUX JIEMEHTOB

5.2

TennoBoit 3pPeKT XUMUIECKON peaKIIuu, TEPMOXUMUYECKUE YPaBHEHHUS. DK30- U
SHIOTEPMUYECKHE peaKnK. TepMOXUMHUUECKUE YPABHEHHUS

53

OKuCINTENBbHO-BOCCTAHOBUTENIbHBIE peakui. OKUCIUTENN U BOCCTAHOBUTEIH.
ITpouecchl OKUCIEHUS U BOCCTAHOBIICHUS. DJIEKTPOHHBIHN OaIaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJILHOW PeaKkLuu

5.4

Teopust aMeKTPOIUTUYECKON quccoranuu. KaTtnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEeIeKTPoIuThl. CUITbHBIC U clla0ble AJIeKTPOJIUThL. CTeneHb AUCCOIHALNN

5.5

Peaxiiun nonHoro ooOMeHa. Y cioBHS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa, TTOJIHBIE
W COKpAIlICHHBIC HOHHBIE YPABHEHHUS PEAKITAN

XHMHSL M OKpYKaroIas cpeaa
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6.1

BeniecTBa 1 MmaTepuanbl B TOBCEIHEBHOM XKU3HU YesloBeka. besonmacHoe
MCTIOJIb30BaHUE BEIIECTB U XUMUUECKUX PEAKIM B 1aboparopun u ObITy. [lepBas
TTOMOIIIb NMPY XMMUYECKHUX 0YKOTaX U OTPABIICHUSX

6.2

XUMHUUECKOE 3arps3HEHUE OKPY KaOIIeH cpeibl (KUCIOTHBIE TOXK/IU, 3arPsI3HEHHE
MOYBHI, BO3/IyXa U BOJIOEMOB), CLIOCOOKI ero npeaoTBpamieHus [Ipenensuas
nomyctumast koHreHTpauus Bemniects (I1IJIK). Pons xumuu B pemieHnn 3K0I0ruuecKux
npobusieM. Y cuiieHue mapHUKoBOro 3ddexra, pazpyuieHrne 030HOBOTO CIOs

6.3

[Tpumenenue cepsl, a3ora, Gpocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN B OBITY,
MeIULMHE, TPOMBIIIJICHHOCTH U CEIbCKOM X03siicTBe. [IpumMeHenne MetanioB u
CIUIaBOB (CTallb, UyTYH, JIOPAITIOMUHMM, OpOH3a) B ObITY ¥ IPOMBIIIEHHOCTH UX
coeauHeHuil. [loHsTHE 0 KOPPO3UKM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
KOppO3HHU

6.4

[TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB (YIroJb, IPUPOAHBIN ra3, HeTh), MPOTYKTHI
uX nepepaboTku (OEH3UH), X POJIb B OBITY U IPOMBIILIIEHHOCTH

6.5

[TepBoHayaNbHbBIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX YTIepoaa
(MeTaH, 3TaH, STUICH, alleTUIICH, YTAHOJ, TIUIEPUH, YKCYCHasl kucioTa). [lorstue o
OMOIOTHYECKH BaYKHBIX BEIIECTBAX: KHUpaX, OENKax, YrIeBOAaX - U UX POJIH B KU3HU
JeJioBeKa

PacueTtn:

7.1

1o popmysamM XUMHUYECKUX COeTMHEHUI

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKUM YPABHCHUSAM




