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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsl COCTaBlieHA HAa OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOIO OOIIETO
oOpa3zoBanus, npeacrapieHHbIXx B DI'OC 00O, a Ttaxke Ha OCHOBE ¢eepanbHON pabouelt mporpaMmbl
BOCITUTAHUS U C YYETOM KOHIIEMIIMHU TMPENOAaBaHus y4eOHOro nmpeaMera « XuMUsh» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit denepanuu.

Pabouas nporpamma no xumMuu pazpadoraHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbhbiii 3akoH oT 29.12.2012 1. Ne 273 — @3 «O06 obpazoanuu B Poccutickoit deneparmm
(c U3BMEHEHUSIMU U JOTIOJIHEHUSIMH).

2. ®enepanbHblii 3akoH OT 24.09.2022 Ne371-D3 «O BHeceHun n3MeHeHn B DenepanbHbIld 3aKOH
«O06 o6pazoBanun B Poccuiickoit ®enepanum» u crateto 1 @DexpepanpHoro 3akoHa «OO
o0s13aTenbHBIX TpeboBanusax B Poccuiickoit deneparum.

3. denepanbHBIA TOCYAAPCTBEHHBI 00pa30BaTECIIBHBIN CTaHIAPT OCHOBHOTO OOIIETO 00pa3oBaHus,
YTBEP>KACHHBIN MpukazoM MuHHCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®denepanuu ot
31.05.2021 r. Ne 287 (¢ u3menenusimn) (nanee — ®I'OC O0O0).

4. Tlpuka3z MunuctepctBa npocsemieHus Poccuiickoii denepanuu ot 18 mas 2023 roma Ne 370 «O06
yTBEpKACHUH (pesiepaibHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus (¢
W3MEHEHUSIMH).

5. Ilpukaszamum MunucrepctBa npocsemienusi Poccuiickoit ®enepaunu ot 09.10.2024 Ne704, ot
08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHECEeHMHM HM3MEHEHUW B HEKOTOpPbIE MPHUKA3bI
MunucrepctBa  mpocBemeHus  Poccwiickoit  ®Denepanuu, — kacaromuecs — (pemeparbHBIX
00pa3oBaTeNbHBIX TPOrpaMM HadyaabHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO OOIIET0 00pa30BaHuUs
U CpeIHero o0Iiero oopa3oBaHusm»;

6. Canutapusle mpasuna CII 2.4.4283-26 «CaHUTapHO-3NIUIEMHOIOTHYECKHEe TpeOOBaHUS K
OpraHU3aIMsIM BOCIHUTAHHUS W OOYYEHHUsS, OTAbIXa W O3JOPOBIEHHUS JETeH W MOJIOACKI,
YTBEPKJIEHHBIMHU MTOCTAHOBJIEHHEM | TaBHOT'O rOCYJJapCTBEHHOI'0 CAHUTApHOTO Bpaua Poccuiickoit
®enepannn ot 02.06.2026 Nel9.

7. TloctanoBnenue [ maBHOTO rOCyIapCTBEHHOTO CaHUTapHOTO Bpaya Poccuiickoii Dexepariuu ot 28
saBapst 2021 r. Ne 2 «O0 ytBepkneHun caHuTapHbBIX npaBwin U HopMm CanlluH 1.2.3685-21
«'urueHnyeckrue HOpMaTHBBI U TPEOOBaHUS K 00ECTICUCHHUIO 0€30MaCHOCTH U (MIK) 0e3BpeTHOCTH
JUTS1 9estoBeKa (PakTopoB Cpeibl OOUTAHUS.

8. ®enepanpHbiii 3akoH «O HAPKOTUYECKUX CPEACTBAX M TCUXOTPOMHBIX BEIIECTBAX» OT
08.01.1998Ne3-d3 (ct.39).

9. Tlocranosnenue IlpaBurennsctBa Poccuiickoit ®enepamun ot 8.12.2011 N 1023 "O BHeceHuH
W3MEHEHU B HekoTtopele akThl IIpaButenbctBa Poccuiickoit ®enepauun B CBSI3UM  C
COBEPIIICHCTBOBAHUEM KOHTPOJII 32 OOOpPOTOM MPEKypCOPOB HAPKOTUYECKUX CPEICTB U
MICUXOTPOIHBIX BEIIECTB".

10. ITocranoBnenue IlpaButensctBa P® ot 30 mrona 1998 r. Ne 681 «OO0 yTBepkIeHUH TepedHs
HApPKOTUYECKUX CPEJNICTB, ICUXOTPOIMHBIX BEUIECTB U UX MPEKYpPCOPOB, MOJJICKALTUX KOHTPOJIO B
Poccwuiickoit denepanum» (¢ M3MEHEHUSAMH U JIONOJTHEHUsIMU 6 Qepais, 17 Hosops 2004 T., 8
utoiisg 2006 r., 4 uronsa 2007 r., 22 utons, 21, 31 nexabps 2009 r., 21 anpens, 30 utons, 29 urois,
30 oktsa0ps, 27 HOs0ps, 8 nexadps 2010 r., 25 despans, 11 mapra, 7 utons, 6 okta0ps, 8 nexadps
2011 r., 22 depans, 3 mapTa, 23 anpens, 18 mas, 4 ceHtsa0ps, 1 okTa6ps, 19, 23 HOsAOps 2012 1.,
26 ¢espans, 13 utons, 10 utons, 9 cenrsops, 7 HosOps, 16 nexadbps 2013 r., 22 mapra, 31 mas, 23
ntoHH, 25 okTA0ps, 9 nekabps 2014 r., 27 depans, 9 anpens, 8 mas, 2 urois, 12 okrsops 2015 .,
1 arpenst 2016 1., 18 ssuBaps 2017 r.); [locranosnenune [IpaBurensctBa Poccutickoii @enepannu ot
18 aBrycra 2010 r. Ne 640 «O06 yTtBepxkaenuu IIpaBun nmpousBoACcTBa, nepepadOTKH, XPaHEHUS,
peanuzanuy, MNpUOOpPETEeHHUs, WCIIONb30BAHUSA, TIEPEBO3KH UM YHHUUYTOXKEHUSI TPEKYypCOPOB
HAPKOTUYECKUX CPEACTB U NMCUXOTPOMHBIX BEIIECTBY.
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11. TTocranoBnenue IIpaBurenbctBa PO ot 9 utonst 2010 r. Ne 419 «O npeacTaBieHUH CBEICHHH O
JESITEILHOCTH, CBA3aHHOM ¢ 000POTOM HPEKYypCOPOB HAPKOTUYECKHUX CPEACTB U ICUXOTPOITHBIX
BELIECTB, M PErUCTpAllMU OIepalyii, CBSI3aHHBIX C HUX O000pOTOM» (C H3MEHEHUSAMU U
nononHeHusAMu ot 22 nekadbpsa 2011 r., 1 oxtsa6ps, 13 mexabps 2012 r., 6 aBrycra 2015 r., 29
nekabps 2016 r.).

12. ITucemom MunncrepctBa npocsemeHust Poccuiickoit @enepanun ot 2 mapra 2026 r. Ne 03-320
“006 u3menenusax B GOOIT”

13. [Tucemamu MunuctepcTBa 00pa3oBanusi, HayKu u Mosonexu PecnyOommku Kpsim ot 04.03.2026
Nel1X.24-1337/2026, ot 27.03.2026 Nel1X.24-1970/2026.

14. ITucemamu MunHHCTEpCTBA 00pa30BaHus, HAYKH U MoJoaexu PecrryOmmku Kpsim ot 31.03.2026 Ne
01-15/2399, ot 05.05.2026 Ne 01-15/3407

15. Meronnveckne peKoMeHIAIH 00 0COOEHHOCTSIX TPENoJaBaHUN XUMUHU B 001I€00pa30BaTeIbHBIX
opranmsanusax Pecry6suku Kpeim B 2026/2027 y4ue6HOM rofy.

16. Ycra MBOY "COII Ne 34 um. 51-oii Apmun" r. Cumdepornois, IpUI0oKEHUE K TTOCTAHOBJICHUIO
Anmvunanctpanuu r. Cumdepononst Peciyomuku Kpsim ot 05.03.2026 Ne 819.

17. OcHoBHast oOpa3oBaTebHas MporpaMmMa OCHOBHOTO o61iero odpazoBanuss MBOY "COIIl Ne 34
uM. 51-oit Apmun" r. Cumdeponomns (mpuka3 ot 24.08.2026 Ne 356).

18. YueOnbIii TuIaH OCHOBHOTO 0oOmiero oopazoBanus MBOY "COIIl Ne 34 um. 51-otfi Apmun" T.
Cumdepomons va 2026/2027 yu. r. (mpuka3 ot 24.08.2026 r. Ne 357).

19. PabGouas nmporpamMma BociuTanus (C u3MeHeHHsIMH) (Tipuka3 ot 24.08.2026 1. Ne 392).

20. [Tonoxxenuss o ¢opmax, NEPUOJUYHOCTH U TOPAJKE TEKYLIEro KOHTPOJIS YCHEBAEMOCTH W
IPOMEXYTOUHOM arrectanuu odyyaromuxcs B OO ot 24.08.2026 Ne 358.

[Iporpamma 1o xumMuu Ja€T MpPEACTABICHUE O LIEJISAX, OOIIeH cTpaTeruy 00y4eHus, BOCIIUTAHUS U
pa3BUTUS OOYYAIOMIUXCS CPEICTBAMHU YYEOHOTO NMpEAMEeTa, yCTAHABIMBACT 00s3aTeNIbHOEC MPEIMETHOES
coJiepXaHue, MpeIyCMaTpUBAeT paclpeesieHHe ero mo KjiaccaM M CTPYKTYpPHUpOBaHHE IO pasjielaM H
TEMaM IMporpaMmbl IO XHUMHH, OHNPCACTIACT KOJIMYCCTBCHHBIC W KAYCCTBCHHBLIC XapaKTCPHUCTHUKU
COZICPIKaHMS, PEKOMEHIYEMYIO IIOCIEeI0BATEIbHOCTh M3YUCHHS XUMHH C YYETOM MEXKIIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBS3€H, JOIMKH Y4eOHOTO TpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0yYaromuxcs,
oTpeieNsieT BO3MOKHOCTH TPeIMeTa JIJIsl pealin3alii TpeOOBaHUA K pe3ysibTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeNIFHON MPOTPaMMBbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsA, a TaKKe TpeOOBaHUH K
pesynbrataM OOydYeHHsT XVWMHH Ha ypOBHE IIeJied W3Y4YCHHs TMpeJAMeTa W OCHOBHBIX BHUJIOB y4eOHO-
MI03HABATEIBHON IEATEILHOCTH 00YYaIOIMIET0Cs IO OCBOSHHIO yUEOHOTO COlEPKAHUSL.

3HaHUE XUMHM CIYXXUT OCHOBOM i1 (POPMHUPOBAHUS MHPOBO33PEHUS OO0YYAIOLIETOCs, €ro
IIPEJICTABICHUI O MaTepUaJIbHOM €AMHCTBE MHpA, BaXKHYIO DPOJIb HUIparoT (opMupyeMble XHUMHEH
IPEACTaBICHHS O B3aMMONPEBPAIICHHUSIX SHEPTUU U 00 SBOJIIOIMN BEIIECTB B IPUPO/IE, O MyTAX PEIICHHS
ri100anbHBIX MPo0JIeM YCTOMYMBOIO Pa3BUTUS YEJIOBEYECTBA — CHIPhEBOM, YIHEPTeTHUECKOM, MHUILEBON U
9KOJIOTMUYECKOM 0e30MacHOCTH, POOJIeM 3APaBOOXPAHEHHUS.

W3yuenune XxumMuu:

CIOCOOCTBYET pealu3alMyd BO3MOXKHOCTEH Ml caMOpa3BUTHA M (POPMHUPOBAHUS KYJBTYPHI
JUYHOCTH, €€ 0011Iel U (PYHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yYaroIUXCsl, HABBIKOB
UX CaMOCTOSITCIHHOMN yq€6HOI>'I ACATCIIBHOCTHU, SKCIICPUMCHTAJIBHBIX M HCCJICIOBATCIBCKUX YMGHHﬁ,
HEOOXOMMBIX KaK B TIOBCEITHEBHOM )KMU3HH, TAK U B IPOPECCHOHANBHON IS TEIbHOCTH;

3HAaKOMHT CO CHelM(UKON HayuHOTO MBIIUICHHS, 3aKJIa/JbIBA€T OCHOBBI LI€JOCTHOIO B3IJISAa Ha
CAUHCTBO MPUPOABI W YCIOBCKA, ABJIACTCA OTBCTCTBCHHBLIM 3TAallOM B (bOpMI/IpOBaHI/II/I C€CTCCTBCHHO-
HAY4YHOU TPAMOTHOCTH 00yYaroIIiXcs;

CHOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOILICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIaJl B 3KOJOTHYECKOE 00pa3oBaHNe 00yUJaIONIUXCS.
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JlaHHBIe HanpaBJeHHUs B OOYUYEHUH XUMHUM 00eclednBaloTCs cHelM(UKON cofepkaHusi yueOHOro
IpeaMeTa, KOTOPBIN SBIISETCS MEeAarornyecky aaanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha
OIIPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OIIero oOpa30BaHHS OpPHUEHTHPOBAH Ha OCBOEHHE
O0yYaromMUMHUCS CUCTEMbl MEPBOHAYAJIBHBIX MOHATHH XMMHH, OCHOB HEOPIaHWYECKOH XUMHU MU
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUHU.

CtpyKTypa cofepxaHus NPorpaMMbl 110 XUMUHU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOAX0/a K
e€ nzyuyenuro. CozeprkaHue CKIIaJbIBACTCS U3 CUCTEMBI IMOHATHH O XUMUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHATHH 0 XUMHUYECKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OPraHW30BaHbI IO MPUHLIUITY
IIOCJIEJOBATEIBLHOTO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOU CBA3Y;

— IIPEJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOLUAIIH BEILIECTB B PAaCTBOPAX.

TeopeTnyeckue 3HaHUS PACCMATPUBAOTCS Ha OCHOBE AMIMPHUECKU MOTYYEHHBIX U OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBIONHSASA (PYHKIIUH 0OBACHEHHS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOKHOCTEM MPAKTUYECKOTO NMPUMEHEHUS U TMOTYy4YEeHHS
U3y4aeMbIX BEILECTB.

OcBoeHmne nporpaMMbl IO XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKON
COCTaBJIAIONICH HAyYyHON KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM NMPHPOJIbl, ICHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HaHUIO U METOJaM [1I03HaHUs B HayKe. M3yueHne XUMHUY IIPOUCXOANT C IIPUBJICUEHUEM 3HAHUN
U3 paHee W3YYEeHHbIX Y4eOHBIX mpeaMeToB: «Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «dusuka.
7 Kmaccey.

[Tpu u3yueHNH XMMUHU POUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMHUECKOM HAyKH Kak 0071acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON NEATEIBHOCTH YEJIOBEKAa U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYyphl. 3a1a4a y4eOHOro pemMeTa COCTOUT B YOPMUPOBAHUU CUCTEMbBI XMMUYECKUX 3HAHUI
— BaXHeWIMX (DaKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKHUX IOJOKEHUH, OCTYMHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapakTepa, f3blka HAyKH, B MPHOOIIEHWH K HAay4YHBIM METOJaM IO3HAHHS MpH
M3yYEHHUH BEIIECTB U XUMUYECKUX PeaKkIuii, B GOpMUPOBAaHUM U pa3BUTHH MTO3HABATEIBHBIX YMEHUH U UX
IIPUMEHEHNUH B y4eOHO-TI03HAaBATEIbHON U yUeOHO-UCCIIEI0BATENbCKON €A TEIbHOCTH, OCBOCHUH ITPaBUII
0e30macHOTO O0paIeHus C BEIIECTBAMHU B MTOBCETHEBHON KU3HH.

[Tpu M3yyeHUH XMMUHU HAa YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs BaXHOE 3HAYCHHE MPUOOpPETH
TaKHe LU, KaK:

— (GOpMHpOBAHHE MHTEIUICKTYaJbHO pa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY INPUHATHIO PEIICHUH, CIOCOOHOW aanTUpOBAaThCs K OBICTPO
MEHSOLUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTb 00y4YEHHUS Ha CUCTEMAaTHYECKOE MPHOOIEHNE 00yUarOIIUXCs K CAMOCTOSATEIbHOM
MO3HABATEIBHON AESITEIBHOCTH, HAYYHBIM METOJIaM MO3HAHHS, (POPMHUPYIONIUM MOTHUBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

—o0ecrnieueHue ycinoBuil, CocOOCTBYIOIMIMX MPHOOPETEHUIO 00YUAIOIIUMHUCS OIbITA Pa3HOOOPA3HOM
NESTEIbHOCTH, TTO3HAHUS U CaMOIO3HAHMS, KJIFOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIETEHIIMM), UMEIOLINX
YHHMBEPCAJIbHOE 3HAYEHUE JUIsl PA3JINYHbBIX BUIOB J1€ATEIBHOCTH;

— (opmupoBanue obmel QyHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOH I'paMOTHOCTH, B TOM YHCIIE
yYMEHUN OOBSICHATH U OLICHUBATDH SIBIICHUSI OKPYKAIOIIETO MUPA, UCTIOIB3YS 3HAHUS M OIBIT, IIOJy4YEeHHBIE
IPU U3YYEHUU XMMHUH, IPUMEHATh MX NPU PELICHUU MpOoOJieM B MOBCEAHEBHOM >KM3HU U TPYHOBOM
NESITENIbHOCTH;
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— ¢QopmupoBaHue y 0OydYarOIMXCS TyMaHHUCTUYECKMX OTHOIICHWH, ITOHUMAHUS IIEHHOCTH
XUMHYECKUX 3HAHWH AJI BBIPAOOTKU KOJIOTHYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JESITETLHOCTH B TIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U OKPYIKaIOIIeH PUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEYENIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis u
HaIPaBJICHHOCTH JaJbHEUIIETO 00yYSHHS.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX Ui M3Y4YCHUS XUMHHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctapisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B HeZlel0), B 9 kimacce — 68 yacos (2
gaca B HEJIENIO).

Hcnonb3yemblii y4eOHUK:

1. Pymsutuc I'.E., ®enpaman O.I". Xumus: yueOHUK 11 § Ki1acca 001meo0pa3oBaTebHBIX OPraHU3aIui ¢
NPUIOKEHHEM Ha 31eKTpoHHOM HocuTtene (DVD)-M.; [Ipoceemenue.

2. Pynzutuc I'.E., ®enpaman @.I'. Xumus: yueOHuK 1715 9 kiiacca o011eo0pa3oBaTebHbIX OpraHU3auii ¢
NPUIOKEHHUEM Ha 31eKTpoHHOM HocuTese (DVD)-M.; [Ipoceemenue.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJIbHBbIE XMMUYECKHE TOHSATHS

[Ipeamer xumun. Poimb XuMuUM B JKM3HU YellOBEKa. XUMHUS B CUCTEeME HayK. Tena M BemiecTBa.
®dusnyeckre CBOMCTBA BELIECTB. ArperaTHoe cocTositHue BemecTB. [loHsATHE 0 MeTonax MO3HaHUS B
xumuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB. lIpocTeie u
CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi hpopMyiia. BaleHTHOCTh aTOMOB XUMUYECKUX AJIIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BeuiecTB. OTHocUTeNnbHass aToMmHas Macca. OTHOcUTENnbHAas MoOJIEKyJsipHas Macca. MaccoBas noiis
XUMHUYECKOIO 3JIEMEHTA B COCTMHEHHH.

KonuyectBo BemectBa. Monb. MonsipHas macca. B3anMocBsI3b KOJIMYECTBa, MAcChl M 4HUCIA
CTPYKTYPHBIX €JIHHHUII BeniecTBa. Pacu€Tel o hopMynamM XUMUYIECKUX COCTUHEHUH.

@u3znyueckrue U XMMHUYECKUE SIBJICHUSA. XUMHUYECKas peakluus U €€ MpU3HAKU. 3aKOH COXPAHEHHUS
MacChl BEHIECTB. XUMHUYECKHE ypaBHeHHsA. Kiaccudukanus XUMHUYECKUX pEaKiuil (COeIUHEHUS,
pa3lioKeHUs, 3aMeIleHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUUYECKOW MOCYAOMH, MpaBUiiaMu pabOThI B JJabopaTopuu U mpuéMamu oOpamieHus
c nabopaTopHbIM O0OOpyIOBaHWEM, H3YYEeHHE W ONUCaHWE (PU3WYECKUX CBOHCTB 0O0pa3loB
HEOpPraHMYECKHX BEIECTB, HaOM0qeHe GU3NYecKuX (TJIaBJICHUE BOCKA, TAsTHHE JIbJ]a, pACTUPAHKE caxapa
B CTYIIKE, KHUTIEHWE WU KOHJICHCAIMS BOJAbI) MU XUMUYECKHX (TOPEHHE CBEUH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCIOTOM) SIBICHUN, HAOJMIOJEHHE U OIMCAaHUE IMPU3HAKOB
MPOTEKAHUsI XUMHUECKUX peaklnil (pa3ioxeHue caxapa, B3auMOJEHCTBUE CEPHOU KUCIIOTHI C XJIOPUJIOM
Oapwus, pasnoxenue ruapokcuaa meau (1) mpu HarpeBaHuM, B3aUMOJECHCTBHE Kelle3a C PACTBOPOM COJIH
menu (I1), n3yuenue crmocob0B paszeneHuss CMECeil: ¢ MOMOIIBbI0 MarHuTa, GUIbTPOBAHKE, BHITAPUBAHHKE,
IUCTWILISAIMS, XpoMaTorpadusi, MpOBEJAEHHE OYUCTKH MOBAPEHHOH CONM, HAOIIONEHHE W ONHMCAaHUE
PE3yNbTAaTOB IMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MacChl, CO3/IaHHE Mojenei
MOJIEKYJ (LIIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucnopon — anemMeHT u npoctoe BemiecTBo. Haxoxnenue
KHCIIOpOJia B pUpoje, GU3NIeCKre U XUMHUECKHe cBorcTBa (peakuu ropenus). Oxcuasl. [Ipumenenue
kuciopona. CrocoObl TOJMYYEHHs KHCIOpOAa B JIA0OPAaTOPUM M TMPOMBIIUIEHHOCTH. KpyroBopot
KHciopo/ia B mpupojie. O30H — aJyIoTponHas MOAU(PUKAIUS KUCIOPOA.

TemnoBoii 3¢ (HeKT XUMUYECKOHN peaKIiK, TEePMOXUMHUYECKIE YPaBHEHUS, K30~ M DHIOTCPMUUYECKUE
peakuuu. TOmIMBO: yroib U MeTaH. 3arpsi3HeHUE BO3AyXa, yCUIICHUE TApHUKOBOT0 3 deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bomopon — sneMeHT M mpoctoe BemiecTBo. HaxokaeHuwe BOAOpoAa B Hpupope, (pusmueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI oyueHusi. Kuciorsl u comu.

MossipHblit 00bEM ra30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSM.

dusnyeckue CBOKMCTBa BOJIbl. Bona kak pactBopureib. PacTBopbl. HachllieHHbIE B HEHACBIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BENIECTB B BOZie. MaccoBast 10J1s1 BEHIECTBA B pacTBOpPE. XMMUYECKUE CBOMCTBA
BoAbl. OcHOBaHMsA. Ponb pacTBOpOB B MpUpOAE W B XKU3HMU uyeloBeKa. KpyroBopoT BOAbl B MPHUPOJE.
3arps3HeHue NpupoaHbIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Knaccudpukauus  Heopranmueckux  coenuHeHuil.  Oxcuabl.  Knaccudukamuss — OKCHAOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpasytomre. HoMeHkIaTypa OKCHI0B.
Ou3NYeCKre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.
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OcHoBanug. Knaccudukanus ocHOBaHMIL: MENOYM U HEPACTBOPHMBIE OCHOBaHUs. HomeHkmatypa
OCHOBaHMM. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loryyeHrne oCHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kuciaot. Ou3nueckue 1 XMMAYECKHE CBOWCTBA
kucioT. Psan akruBHoctu MetamioB H. H. bekerosa. [lomydenue kucior.

Comu. Homenkiatypa coneil. du3nueckne u XuMudeckue cBoictaa coiell. [lonydenue conen.

['eneTnyeckas cBsi3b MEXKIy KilacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIPEAEIICHUE COJEpKAaHUs KUCIOpoJa B BO3JyXe, IOJIy4eHHE, COOMpaHue,
pacrno3HaBaHHUe U U3yUeHHUE CBONCTB KUCIOPOa, HaOII0IeHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHSI U TIPEKpaIIeHUs] TOpeHus (Toxapa), O3HaKOMJIEHHE ¢ o0pasllaMi OKCHIOB U
OIHMCaHUE UX CBOMCTB, IOJIy4YeHUE, COOUpaHKe, pacllO3HaBaHUE U U3YYEHHE CBOICTB BOAOPO/a (TOPEHHE),
B3auMojeiicTBue Boaopona ¢ okcugoMm Menu (1) (BO3MOXHO HCMOIB30BaHHWE BHJIEOMATEPUATIOB),
HaOJt0/IeHne 00pa3IoB BEHIECTB KOJIUYECTBOM | MOJb, HCCIENOBaHHE OCOOCHHOCTEW pPAaCTBOPECHHUS
BEIIECTB C Pa3JIMYHOM PaCTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C ONMPEAECIEHHON MACCOBOU JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeTalllaMH (HATPUEM M KalblieM) (BO3MOXHO
UCIOJIb30BaHUE BUACOMATEPHANIOB), HCCIIECIOBAaHUE OOpPa3I[0OB HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJIEHNE M3MEHEHHUs OKPACKH MHIAMKATOPOB B PACTBOpPAX KHUCIOT W INENIOYeH, M3ydeHHe
B3aumojeicTBusl okcuaa menu (I1) ¢ pactBopoM cepHO KHCIOTHI, KUCIOT C METaNIaMH, PEaKIIHi
HEWUTpalu3aliy, TOJy4YeHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajula IPYruM U3
pacTBopa COJM, pEUIeHUE SKCIEPUMEHTAIBHBIX 3a7ad M0 TeMe «BakHellme Kiacchl HEOPTaHMYECKUX
COCIMHECHUIN.

epuonuveckuii 3axkoH u Ilepumoauyveckas cucrema xuMudeckux »3jaemenros /I, H.
MenpgeneeBa. Crtpoenne aToMoB. XHMHYeCKass CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuun

[lepBple TOMBITKH KiIacCH(PHUKAIMK XUMHYECCKHX 3JieMeHTOB. [loHATHE O Tpynmax CXOMHBIX
AJIEMEHTOB (I1I€JI0OYHBIE U I1IeJIOYHO3EMENIbHbIE METAIIJIbI, FAJIOI€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aMpOTEpHBIEC OKCHJIBI U THIPOKCHIBIL.

[lepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumuueckux snnemeHtoB [[. M. Menneneesa.
Kopotkonepuoanast u miuaHonepuoanas ¢opmel [leprnoaudeckoil CUCTEMBI XUMUYECKUX 3JI€MEHTOB /Jl.
N. Menneneesa. Ilepuoasr u rpynmnsl. @U3HUECKUI CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB NEpHUOAa U
IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbiX sigep. M3orombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oJiouek aToMOB TiepBbIX 20 xumuveckux eMeHToB Ilepuommueckoit cucremsr J[. M. Menneneena.
XapakTepucTHKa XUMHUYECKOTO 3JIEeMEHTa Mo ero mnojoxkeHuto B Ilepuommueckor cucteme JI. .
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsI paJnyca aTOMOB XHMHUYECKHX DJIEMEHTOB, METAUIMYECKHX U
HEMETAJUTMYECKUX CBOICTB IO rpyMNIaM U Mepruoaam.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuogmveckoil CUCTEMBl XUMHUYECKHX SJEMEHTOB ISt
pa3BUTHs HayKu U ipakTuku. [. 1. MeHneneeB — yu€HbI U TpaXKJaHVH.

Xumuyeckasi cBs3b. KoBaneHTHasi (MOJsipHAsT U HEMOJSIpHAsi) CBSI3b. DIEKTPOOTPUIATEIBHOCTD
XUMUYECKUX 3JIeMEHTOB. lOHHas CBS3b.

Crenenp okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccsl okucieHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBUE THAPOKCHAA IUHKA C
pacTBOpamMu KHUCIOT M IIEJI0Yed, MPOBEJACHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKINii (TOpEHUE, PEaKIIUU Pa3IOKECHHS, COSTUHEHNUS ).



Meoscnpeomemnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH NPU M3YyUYEHUU XMMHUHU B 8 KJIacCE€ OCYLIECTBISETCS 4epes3
HCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHITHH, SIBISIOIUXCS CUCTEMHBIMU
IUISL OT/AETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO1u1re ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KjaccuuKanus, NepUOAUYHOCTb, HAOJIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: Matepus, aToM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJOaKTUBHOCTb,
MOJIeKyJa, 3JEKTPUYECKUN 3apsif, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSHUE BEIECTBa, ras,
¢u3nUecKue BEIUYMHBI, €AMHUIBI U3MEPEHHsI, KOCMOC, IJIaHeThl, 3BE3/1b1, CoHIIe.

buonorwust: porocunres, apixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE TMOPOJBI, TOJE3HBIE HCKOIAaeMbIe,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasA peaKiusi

Ilepnonnueckuit 3akoH. Ilepuonnueckass cucrema xumuyeckux siemeHroB [[. M. Menneneesa.
CrpoeHnue atoMoB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB XMUMHUYECKHMX D3JIEMEHTOB MEPBBIX TPEX
NEPUOJOB, Kalus, KajblUsl M HMX COECIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM DJJIEMEHTOB B
[Tepronnueckoi cucTeMe U CTPOCHUEM HX aTOMOB.

CrtpoeHue BelecTBa: BUJIbI XUMHUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUNINYECKON PEIETKN U BU1a XUMUYECKOMN CBS3H.

Knaccudukanuss m HOMEHKIAaTypa HEOPraHMYECKHX BEHIECTB. XMMHUYECKHE CBOICTBA BEIECTB,
OTHOCSIIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COSTUHEHHH, FTeHeTHUeCcKasl CBSI3b HEOPTaHUYECKUX
BEIIECTB.

Knaccudukanmss XMMHYECKMX pEaKIUid IO pa3IMyHbBIM MpHU3HAKaM ([0 YHCIy W COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, MO HU3MEHEHHIO CTEINEeHEeW OKHUCICHHS
XMMHUYECKHX 3JIEMEHTOB, 1O OOPAaTHMOCTH, MO YYAaCTHIO KaTalu3aTopa). DK30- M JHAOTEPMHUYECKHE
peakunu, TepPMOXUMUYECKUE YPaBHEHUSI.

[TonsiTre 0 ckopocT XUMHUYECKOH peakuuu. [loHsaTue 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. IloHsSTHE O TOMOreHHBIX W TeTeporeHHbIX peakuusx. llonsrtue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBecHH. (DakTopbl, BIUSIONIME HA CKOPOCTh XMUMHUYECKOH PEaKIUH U IOJIOKEHHE
XUMHUYECKOIO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMU,  JJIEKTPOHHBIH  OajlaHC  OKMCIUTENIbHO-
BOCCTaHOBUTEJIbHOM peakiuu. COoCTaBICHHE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTrO OanaHca.

Teopust 31EKTPOIUTUUECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHbBI, aHUOHBI.
MexaHu3M AMCCOLMALIMM BEUIECTB C Pa3IMYHBIMM BUIAMU XUMUYECKOU CBS3H. CTENEHb THUCCOLUAIINH.
CusibHbIE U CJTa0bIe JIEKTPOIUTHL.

Peakniun wmonHHOTO OOMEHa. VYCIIOBHUA MPOTEKAaHWS peaKIuidi HOHHOTO OOMEHa, IIOJHBIE |
COKpalléHHBIE HWOHHBIE YypaBHEHMS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHHMH W COJIEd B CBETE
MPEJICTABICHUN 00 SJEKTPOTUTHUYECKON aucconuanyu. KadecTBeHHBIE peakiuu Ha WOHBL [loHSATHE O
TUIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMHU KPUCTAIIMUYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJIOB U
HeMeTalyoB (rpadura U anMmasa), CIOKHBIX BELIECTB (XJIOpHAa HATpHsl), UCCIEOBAaHUE 3aBHUCUMOCTH
CKOPOCTM  XMMHMYECKOW peakuud OT  BO3ACHUCTBHS  pa3M4HBIX  (AKTOPOB,  HCCIEIOBAHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIecca AUCCOIHAIIMH KUCIIOT, LIeJI0uel U coielt (BO3MOXKHO
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UCIOJIb30BaHUE BHJIEO0 MAaTEPHUANIOB), MPOBEICHUE OIBITOB, WIUTIOCTPUPYIOUINX MPU3HAKK MPOTEKAHUS
peakuuii MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIICIECHUE Ta3a, OOpa3oBaHHME BOJbI), OIMBITOB,
WUTIOCTPUPYIOUINX  NPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (FrOpeHue, peaxiuu
pa3noKeHUsl, COCIMHEHUs), PACIO3HABAHHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX
peaxiuii Ha MOHBI, pellIeHHE IKCIIEPUMEHTAIbHbIX 3a7au.

HemeTtasibl 1 MX coelMHEeHUSA

OOmiass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE CTENEeHH
okucnerus. CTpoeHne u GU3NUECKUE CBOWCTBA MPOCTHIX BEIIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xxjopa (B3auMOJEHCTBHE ¢ MeTaIaMH, HEMeTallllaMu, Ienodamu). XiopoBojaopoa. CosnsiHast
KHCJIOTa, XUMHUYECKHUE CBOICTBa, MOJyuyeHHE, NMpUMeHeHue. J[eHcTBHE XJopa M XJIOPOBOAOpOAA Ha
OpraHu3M uesoBeka. BakHelnye XJ10pu/ibl U UX HaX0XIEHHUE B IIPUPO/IE.

O6mras xapaktepuctuka 35eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbIE
crernieHd okuciaeHus. CtpoeHue M (U3MUYECKHE CBOICTBAa IMPOCTBHIX BEIIECTB — KHUCIOPOAAa M CEpHI.
ANnoTporHble MOAN(PHUKAIIMN KUCIOPO/Ia M CEPbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢buznueckue U XuMH4Yeckue cBoiicTBa. OKCHIBI cepbl KaK MPeICTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHUCJIOTa, (U3MYECKHe M XUMHUYECKHE CBOicTBa (0oOmIMe Kak TpeACTaBUTENs] Kiacca KUCIOT |
cnenuduueckre). XuMUUYECKHE peaklliu, JIeXKAaIlMe B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHUs
cepHoil kucaOThl. IlpumeHenue cepHoil kuciaoThl. CollM CEpHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxxaenue cepbl u €€ CoeIMHEHUH B TPUPOIe. XMMHUYECKOE 3arpsisHEHHE OKpPY KatolIe
Cpellbl COEAMHEHUAMU cepbl (KUCIOTHBIE MO, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
IPEJOTBPALLCHHUS.

OO6mras xapaktepuctuka snemMeHToB VA-rpynnsl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE
CTENIEHH OKHUCJICHUS. A30T, pacmpocTpaHeHHWE B Mpupoae, (GU3NYECKHEe M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoae. AMMHUak, ero (usuyeckue M XMMHUYECKHE CBOICTBA, MOJNy4YeHHE H
npumeHerne. Coim aMMOHUS, WX (U3UUECKHE W XMMHUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MoiydyeHue, GU3MYecKue U XUMUYECKUE CBOICTBa
(obmme kak MpeAcTaBUTENs Kiacca KHCIOT U crnenuduueckue). Vcmonp3oBaHHE HHUTPATOB U COJNEH
aMMOHHSI B KaueCTBE MHHEpAIbHbIX YyH0OpeHud. XHUMHUYECKOe 3arpsi3HEHHE OKpY’KaIoleH cpezbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE [OXIW, 3arps3HEHHE BO3AyXa, MOuBbl W BoxoémoB). docdop,
ayorporHble Mogudukanuu docdopa, ¢puzmueckne u xumudeckue coiictBa. Oxcuna docdopa (V) u
dbochopHas kucioTa, pU3NUECKHEe W XUMHUYECKHE CBOMCTBA, mosrydeHue. Mcnons3oBanue docdaroB B
KayecTBE MUHEPAJIbHBIX YA00pEHUH.

Oo6mas xapakrepucTtuka 37eMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
CTETNIEHH OKHUCIJICHUS. YTJIEepO, aUIOTPONHbIE MOAU(PUKALIMY, pACIPOCTPaHEHUE B IpUpoOJe, (PU3NUECKUe
U XUMUYecKue cBoiicTBa. Ancop6bumsa. Kpyrosopor yriaepona B mpupoge. OKcuisl yriepoja, HX
¢u3nveckne W XUMHUYECKHE CBOMCTBA, EHCTBHE HA JKUBBIE OPTaHWU3MBI, TOJYYCHHE W TPUMEHEHHE.
DKojoruveckue mpobieMsbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V), rumore3a riodaabHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3P PeKT. YronbHas KUCI0Ta U €€ CONM, UX (PU3MYECKHe U XUMUUECKUE CBOMCTBA,
nojiyyeHue U npumeHenue. KauecTBeHHas peakuus Ha kapOoHaT-vOHBL Vcronb3oBaHue kKapOOHATOB B
OBITY, MEJIUIIMHE, TIPOMBILIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BELIECTBAaX KaK O COEIMHEHHUSAX yriaepoia (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3 TaHOJ, TJIMLIEPHH, YKCYCHas KUcioTa). [IpupoiHble HCTOUHUKHN YTIE€BOI0POIOB
(yronb, mpupOAHBIA Tra3, He(dTh), MPOAYKTHl HMX THepepadoTku (OEH3MH), UX pOib B OBITY U
NPOMBIIIICHHOCTH. [ToHATHE 0 OMONOTHYECKH BaXKHBIX BEIECTBAX: KUpaX, OCNKax, YriieBoJax — U UX
POJIU B JKU3HM YesloBeKka. MaTepuanbHOe €AMHCTBO OPraHMYECKUX U HEOPTaHMUECKUX COSTUHEHHIHA.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOICTBa, mojydeHue W npumeHeHue. CoearmHeHUs
KpeMHus B ipupoje. O6mue npeacrasnenus 00 okcune kpeMmuus (1V) u kpemuueBoii kuciaore. CUITUKATHI,
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WX HCIOJNb30BaHHE B OBITY, B MPOMBIIIICHHOCTH. BaxkHeilne cTpoUTeNbHbIE MaTEepHalbl: KEpaMHUKa,
CTEKJIO, ILIEMEHT, OeTOH, >jkene300eToH. IIpoGiieMbl 0€30macHOTO MCMOJIB30BaHHUS CTPOUTEIIBHBIX
MaTEpHUaJIOB B IOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lOB HEOPraHMYECKUX BEIECTB, CBOWCTB COJIIHOM KHCJIOTHI, IPOBEICHHE
KAueCTBEHHBIX peaKIMi Ha XJOpWUA-HUOHbl W HAOJIOJEHHE MPU3HAKOB WX TMPOTEKaHUsS, OIBITHI,
oTpaxamlue (u3nueckrue H XHUMUYECKHE CBOWCTBAa TaJOT€HOB W HUX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE  BMJIEOMATEpUANIOB), O3HAKOMJIEHHE C o0pa3lamMu XJOpUAOB  (TaJOreHH]IOB),
O3HaKOMIJIEHHE ¢ o0pa3lamMu cepbl U e€ COeMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPUAJIOB),
HaOJI0ZieHne Tpolecca OOYIJIMBaHUs caxapa MOJ JAEWCTBHEM KOHIIEHTPUPOBAHHOM CEpPHOM KHCIIOTHI,
U3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEpHON KHUCIIOTHI, IPOBEACHUE KAUECTBEHHOM peaKlMy Ha
cynb(haT-uoH 1 HaOJI0IeHIe TPU3HaKa €€ MPOTEeKaHUsI, 03HAKOMIIEHUE ¢ PU3NYECKIMH CBOMCTBaAMU a30Ta,
dochopa n ux coenguHeHHUH (BO3MOXKHO MHCIIOJIB30BAaHME BUIEOMATEPHANIOB), OOpa3llaMU a30THBIX U
dochopHbIX ymoOpeHwmii, MoiydeHHe, coOMpaHHe, paclo3HAaBaHHE M HW3yYeHUE CBOWCTB aMMHaKa,
MPOBEJICHUE KAUYeCTBEHHBIX peakUuid Ha WMOH aMMOHHUA U (ochaT-HOH W H3yueHUE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOACHCTBUE KOHICHTPUPOBAHHOM a30THOM KHCIOTBI C MeEIbpI0  (BO3MOYKHO
HCIOJIb30BaHNE BUJICOMATEPHANIOB), U3YyUEHHE MOJEJIeH KPUCTAIMYECKUX PEIIETOK aiMasa, rpadura,
¢byiepeHa, 03HAKOMJIEHHE C MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTpOICTBOM MpOTHUBOra3a, MoJiyueHne, coOupaHue, paclio3HaBaHUE U M3YUYEHHE CBOMCTB YIJIEKHCIIOTO
ra3a, IpoBEJCHHE KAaYeCTBEHHBIX peaklUui Ha KapOOHAT M CHJIMKAT-MOHBI M U3yY€HHUE MPHU3HAKOB HX
IIPOTEKAaHUs,  O3HAKOMJIEHWE €  NPOAYKIMEH  CWIMKAaTHOM  IPOMBIIUIEHHOCTH,  PELICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHele HeMeTaubl U UX COEAUHEHUS».

MeTaJuuibl M UX COeIMHECHUS

OOmiast xapakTepUCTUKAa XUMHUYECKUX 3JEMEHTOB — META/JIOB Ha OCHOBAHUHU UX IOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemeHToB J[. Y. MenaeneeBa u crpoenus atromoB. CTpoeHHe
MeTajuioB. MeTainueckast CBsI3b M METAJUIMUECKask KPUCTAINYECKAs PEIIETKA. DIIEKTPOXUMHYECKUH PsiJL
HaNpsHKCHUH MeTayuioB. @U3MUYECKUue M XUMHYECKUE CBOWCTBA MeTaioB. O0mmue crocoObl MOoIydeHust
MeTauioB. [ToHsATHE 0O KOPPO3UU METAITIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI KX OT KOPpo3uH. CIutaBsl (CTab,
YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U IPOMBIIILIEHHOCTH.

[[lenounble meTaibl: ToNokeHUE B Ilepuogumueckoil cucremMe XMMHYECKHX 3jieMeHToB /[ .
MemnpeneeBa, CTpOEHHE UX aTOMOB, HaxXoXJeHHe B npupoje. dusnueckne U XMMUUECKHe CBOWCTBa (Ha
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHue meouHbIX MeTalIoB U
WX COECMHECHUM.

[IlenoyHO3eMeNbHBIE METAIBI MArHUM M Kajdbluid: mojiokeHue B Ilepuomuueckoit cucreme
XUMHUecKkux eMeHToB 1. 1I. MenaeneeBa, cTpoeHnE UX aTOMOB, HaXOXAECHHUE B Ipupoie. Pusndeckue
1 XMMHYECKHE CBOMCTBA MarHus U Kanblius. Baxkueiime coenHeHus Kanblus (OKCUA, TUIPOKCU/T, COJIH).
JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B [lepuoauueckoil cucteme xumuueckux aiemenTos [[. 1. Menneneesa,
CTpOEHHE aTOMa, HaX0Xk/IeHue B pupoje. Dusndeckre 1 XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEepHbIE
CBOMCTBA OKCUJA Y TUAPOKCUA ATFOMUHUSL.

Kenezo: nonoxkenue B Ilepuonnueckorn cucreme xumMuueckux anemeHTtoB [[. M. MeHnneneesa,
CTPOCHUE aTOMa, HaxOXXJACHUE B mnpupojae. PuU3MUEeCKHe M XMMHYECKHE CBOMCTBa Xkeneza. OKCuibl,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoMCTBa U MONy4YEeHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METalIOB U CIUIaBOB, UX (DU3MYECKHUMH CBOICTBaMH, H3y4eHHE
pE3yNbTaTOB KOPPO3UM METAIJIOB (BO3MOXKHO HCIIOJIB30BAHME BMJIEOMATEPUANIOB), OCOOEHHOCTEHN
B3aMMOJICHCTBUS OKCUJAA KalbliUg M HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPHAIIOB),
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UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJIBI, Mpollecca TOpEHHUs Keleza B KUCIOpPoJe (BO3MOXKHO
UCTIOJIb30BaHUE BHJIEOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX PEaKIMii HAa MOHBI: MarHus,
KaJIbLIMsI, aJTIOMHUHMS, IMHKa, *kene3a (1) u xeneza (11), meau (Il), Habmionenne u onrcanue MPoIECCOB
OKpalIMBaHUS IUIAMEHU MOHAMU HATPUs, Kallus U KaJbIus (BO3MOKHO HCIIOIb30BaHUE BUACOMATEPUATIOB),
ucclieIoBaHNE aM(OTEPHBIX CBOMCTB THUAPOKCHAA AaTIOMHHMA M THIPOKCHAA IIHMHKA, pelleHue
HKCIIEPUMEHTAJIBHBIX 33734 110 TeMe « BaXHenIe MeTautbl U X COSIMHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemecTBa 1 Marepuaiibl B IOBCEAHEBHON KU3HU ueoBeka. bezonacHoe ucnoab30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBas OMOIIb MPH XUMUYECKUX 0KOTaX M OTPaBICHUSX.

XUMHUECKOe 3arpsi3HEHUE OKPYKAOLIEH cpeibl (ITpeiesibHast TOMyCcTUMasi KOHIEHTPALKs BeILeCTB,
nanee — [1/IK). Posib XuMum B pemieHHH SKOJOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHaoB (CTEKIIO, CIUIAaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnunie ceasu

Peanu3zanust MeXMnpeaAMETHBIX CBA3CH MpPU M3yUYEHUU XMMHUU B 9 Kilacce OCYLIECTBISIETCS depes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHH, SBISIOUIMXCS CUCTEMHBIMU
JUISL OT/IETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE MOHATHSA: HAyYHbIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
Kinaccuukanuys, MepuOANYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT, MOJEIMpOBaHHE, M3MEpPEHHE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOIOTHSI, MaTEPHAIIBL.

®dusuka: Matepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaAHOAKTUBHOCTD,
MOJIEKYyJIa, JJIEKTPUUYECKUH 3apsii, TPOBOJHUKH, TIOJYIPOBOAHHUKH, JIUAJICKTPHKH, (OTOIIEMEHT,
BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHME BEIECTBa, Tra3, pacTBOpP, pPacCTBOPUMOCTb,
KpUCTaJNIM4ecKas pelETKa, CIUIaBbl, (PU3MUECKUE BEIUYMHBI, €JUHMIBI H3MEPEHHUs, KOCMHYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢dorocunTes, npixaHue, Ouocdepa, -dKOCHCTEMa, MHUHEpajbHbIE YyI0OpEeHHS,
MHUKpPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE MMOPOAbI, IOJE3HbIE HCKOMAaeMBbIE,
TOTLIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

JIudHOCTHBIE pe3ynbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs JOCTUTAIOTCS B
Xoae 06yqu1/151 XUMHUHU B C€JUHCTBC yqe6H0171 M BOCHUTATEIbHOM JACATCIIBHOCTH B COOTBETCTBHUU C
TPAAULIMOHHBIMH  POCCUHWCKHUMHU  COLMOKYJBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH,
IIPUHSATHIMHU B OOLIECTBE MpaBUIaMU U HOPMaMHU ITOBEJEHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMS,
CaMOpa3BUTHUA U COLIMATH3AIUHN 00YUYaAIOIIUXCS.

JIu4HOCTHBIE pPe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaIII/Iﬁ H paCHIMpPCHUE OIIbITa ACATCIbHOCTH HA eé OCHOBE, B TOM 4HHUCJIC B
YacTH:

1) naTpuoTHYECKOr0 BOCIUTAHNA:

LIEHHOCTHOTO OTHOIIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEINI0, TOHUMAaHUS 3HAUCHUsI XMMHUYECKON HAYKH B JKU3HU COBPEMEHHOI'O O0IeCTBa, CIOCOOHOCTH
BJIAJIeTh JIOCTOBEpHOW HWH(OpPMALKEH O TMEepeloBbIX JOCTHKEHUSX U OTKPBITHSAX MHPOBOH H
OTE€UECTBEHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHUCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpEACTAaBJICHUA O COLNMAJIBHBIX HOpMax M IMpaBHJIaX MEKIIMYHOCTHBIX OTHOIIIEHUN B KOJIJICKTHUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, YUeOHOMCCIIEI0BATEILCKON, TBOPUECKON
U JIpyTUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JEATENBHOCTH MPH
BBITIOJTHCHU U y‘-Ie6HI)IX, MMO3HABATCJIbHBIX 3aJiad, BBINMOJIHCHUN XHUMHNYCCKUX OKCIICPUMCHTOB, CO3JJaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B Ipoliecce 3TOW y4eOHOM
NEeATEeTbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEIAEHUE U MOCTYNKH CBOMX TOBAapUILEH C MO3ULUHU
HPABCTBCHHLIX W ITPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOCJ'IGI[CTBI/II\/JI IMOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O MIO3HAHUS

MHPOBO33PEHUYECKHUE MPEIACTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPECMECHHOMY YPOBHIO Pa3BUTHA HAYKH W COCTABJIAIOIINE OCHOBY JIS MIOHUMAaHUA CYHIHOCTH H&y‘-lHOfI
KapTUHBl MUpA, MPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aHMMOCBS3SX
YeJI0BeKa C IPUPOIHON CPEJIO, O POJIY XUMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBbI, HAITPABJIEHHBIE HA MOJyUYE€HHE HOBBIX 3HAHWI MO XUMUU, HEOOXOIUMBbIE
UIsE  OOBSICHEHHMSI HaOJIOAaeMBIX TMPOIECCOB U SBICHUH, TO3HABATENbHOW, HMH(DOPMAIMOHHOW W
YUTATENICKOM KYJIBTYpPhl, B TOM YHCIIE HABBIKOB CaMOCTOSITEILHOH paboOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMH TEXHUUECKUMHU CPeICTBAMU HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHI0O U TO3HAHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0ooOpa30BaHMIO, IPOCKTHOM W WCCIENOBATEIBLCKOM JACSITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMPAaBICEHHOCTH U YPOBHS 00yUYeHUs B AajbHEHIIEM;

4) opMHUpPOBaHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HaHUE ILIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY 370pPOBBIO, YCTAHOBKM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TOCJIEACTBUNA M HENMPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KypEHUs ), HEOOXOIMMOCTH COOJIIOICHHS IPAaBUII 0€30MaCHOCTH MPU 0OpAILCHIH C
XUMHYECKUMHU BEUIECTBAMH B ObITY U PEAIbHOM JKU3HU;

5) TPy10BOT0 BOCIIHTAHUS:

HMHTEpPEC K MPAKTHUECKOMY M3yUEHHUIO Mpodeccuii U TpyJa pa3ImdHOr0 poja, YBAKCHHE K TPYILY H
pe3yapTaTaM TPYJIOBOM NEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHHUs MPEIMETHBIX 3HAHUHU IO
XMMUHM, OCO3HAHHBII BHIOOp WMHIMBHIYaJbHOH TPAEKTOPUHU MPOAOIDKEHHS OOpa3oBaHHS C y4ETOM
JTUYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB B MTOTPEOHOCTEHN, YCIICTITHOM
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po¢eCCUOHANBHOU JEATETLHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHaIBbHON Cpeie;

6) 3K0JI0rHYecKOro BOCIUTAHMSA:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3eMJIe, OCHOBE €&
CYIIIECTBOBAaHMSI, TOHMMAaHWE IIEHHOCTH 3J0pPOBOrO0 M Oe3omacHOro oOpa3a >KU3HU, OTBETCTBEHHOE
OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY M TICHXHMYECKOMY 370pOBbIO, OCO3HaHUE IIEHHOCTHU
coOoieHnsT TpaBUJl O€30MacHOr0 TOBEJCHUS TNPU pabOTe C BEIIECTBAMH, a TAKXKE B CHTYallUsX,
YIPOXKAIOMIUX 30POBBIO M KU3HU JIIO/ICH;

CITOCOOHOCTH TPHUMEHATh 3HAHMS, TOJydaeMble MPU H3YUCHUW XUMHUH, I PEIICHHS 3ajad,
CBA3aHHBIX C OKPY’KaloIIeH NPUPOAHON Cpemoi, IJisl MOBBIIMICHHUS YPOBHSI HKOJIOTMYECKOM KYJbTYPBI,
OCO3HAHUS TII00ATHHOTO XapaKTepa IKOJIOTHICCKUX MPOOIIeM U IyTEH UX PEIICHHUS TIOCPEICTBOM METOJIOB
XUMHH, DKOJIOTUYECKOTO MBIIUICHUSI, YMEHHUS PYKOBOJCTBOBATHCS MM B  IO3HABATEJIbHOM,
KOMMYHUKATUBHOMN M COLIMAJILHON IIPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE JUIsI  (popMUpOBaHUS
MHUPOBO33pEHHUs OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPHsl, MPUHIIHI, TUTIOoTe3a, (PaKT, cucTeMa, mporecc,
OKCIIEPUMEHT U JIPYroe.), KOTOPbhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax Hu
MO3BOJIAIOT HA OCHOBE 3HAHUN M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABIECHUE O LIEJITOCTHON HAYYHOU
KapTUHE MHpa, W YHUBEpCalbHbIC YydYeOHBbIC JCHCTBHS (IMO3HABATEIBHBIE, KOMMYHHKATHUBHBIC,
pEeryJIATUBHBIC), KOTOpbIE OOECmeunBalOT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEILHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YYEOHOU NeATEeIHbHOCTH.

Ilo3naBaTebHBIE YHMBEPCAJbHbIE yYeOHbIE TeiiCTBUS

ba3oBble JJornyeckune aeiicTBUA:

YMEHUS UCI0JIb30BaTh MPUEMBI JIOTHYECKOT O MBIIIUICHHSI TP OCBOEHUU 3HAHUM: pACKPBIBATh CMBICIT
XUMUYECKUX TOHATHM (BBIACIATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTHMH
MOHSATUSAMHM), HMCIOJB30BaTh IOHATHS I OOBACHEHHs OTACIBbHBIX (DAKTOB M SIBICHWH, BHIOMpATH
OCHOBaHUSI W KPHUTEPUH I KIaCCH(PHUKAIMM XHUMHUYECKUX BEHICCTB W XUMHUYECKUX PEaKIIHid,
YCTaHABIIMBATh TMPUYNHHO-CIICJICTBEHHBIE CBS3W MEXIY OOBEKTaMU H3YyYCHHs, CTPOUTH JIOTHUECKUE
paccyxaeHus (MHAYKTUBHBIE, IEyKTHBHbBIEC, 10 aHAJIIOTHH), I€JIaTh BHIBOJIBI M 3aKITIOUCHHUS,

YMEHHUE TPUMEHATh B TMPOIECCe TMO3HAHUSA TMOHATUA (MPEAMETHBIE U METalpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOJIb3YEMbIE B XUMHUH, TTPE0OPa30BBIBATH MIUPOKO MPUMEHSIEMbIE
B XMMHH MOJICTIbHBIC MIPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOII 3JIEMEHTA), XUMHUecKast (popmymna u
ypaBHEHHE XMMHUYECKOW pPEaKUMU — MNpU PEIICHUU Y4eOHO-TIO3HABATEIBHBIX 3a/]ad, ¢ Y4ETOM OTUX
MOJICTIBHBIX MPEACTaBICHUN BBISIBISATh W XapaKTePHU30BaATh CYIIECTBEHHbIE NPU3HAKU H3y4YaeMbIX
OOBEKTOB — XHMMHYECKHUX BEIIECTB U XHUMHUYECKHUX pEaKIMid, BBISBIATH OOIHME 3aKOHOMEPHOCTH,
MIPUYHHHO-CJICACTBEHHBIC CBS3H M MPOTUBOPEUHNS B M3y4aeMbIX MPOIECCAX U SIBJICHUSX.

ba3oBble uccienoBareabCKue AeiicTBHS .

YMEHHE MCMOJB30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a TaKXKE B
Ka4eCTBE OCHOBBI JIsl JOPMUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYKIICHHUIA;

NpHOOpeTeHne OMbITa 1O I[UIAHUPOBAHUIO, OPraHu3allid ¥ TMPOBEACHUI0 yUEHUYECKUX
SKCIEPUMEHTOB, YMEHHE HAOMI0AaTh 3a XOJOM IPOIECcCa, CaMOCTOSITENBHO MPOrHO3UPOBATH €T0
pe3yabTaT, GopMyIMpoBaTH 000OIIEHHS U BBIBOIBI IO PE3YIbTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHMS,
COCTaBIISITh OTYET O MpOJIeTaHHON padoTe.

Pabora c undopmanueii:

YMEHHE BbIOMpATh, AHAIM3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIUIO Pa3IMYHBIX BUIOB U (opMm
MpEeACTaBICHUS, MOJYyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (HAyUHO-TIOMYJISIpHAs JUTEpaTypa XUMUYECKOIrO
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CoJlepKaHus, CIIpaBOYHbIE TOCOOMs, pecypchl HTepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO MH(OPMAIHIO;

YMEHHE TPUMEHSTH DPa3IMYHbIE METOAbI W 3ampochl NPHU TMOMCKE W OTOOpe HH(pOpMAIMH U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JUIS BBINOJHEHUS Y4YEOHBIX W TIO3HABATENBHBIX 3ajay
OINpENIeIEHHOI0  THUIA, MPHOOpPETeHHWEe OmbITa B  O0JACTH  HCIOJNB30BAaHUS  MHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJIEHUE KYJIbTYpPOH aKTHBHOT'O MHCIIOJIb30BAHUS Pa3JIMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (hOpMy TMpeacTaBieHUs HUHDOpPMALMU U
WILTIOCTPUPOBATH PellaeMble 33Ja4i HECJIOKHBIMH CXEMaMH, AHarpaMMaMu, ApyruMu popMamu rpaduKu
M UX KOMOMHAITUAMU,

YMEHHUE HCIIOJIb30BaTh U aHAJIM3UPOBATH B MpoLecce YUeOHOH U HCCIeI0BaTEIbCKOM 1A TEIbHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIIICHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOPTa HA COCTOSHUE
OKpY>Karollel NpUpOTHON CPEIbI.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 3aaBaTh BOIPOCHI (B X0/1¢ AUajora v (WIK) TUCKYCCHH) IO CYIIECTBY 0OCYKIAaeMOU TEMBI,
(bopMyIHpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIIIOJIHEHUS MTPEIJIOKEHHON 3a1a4H;

YMEHHUS TPEJCTaBIATh MOJYYCHHBIE PE3YJbTaThl MO3HABATENILHOM AESTEIBHOCTH B YCTHBIX M
MMCBMEHHBIX TEKCTaX; JieJaTh MPE3EHTAIMI0 PE3yJbTaTOB BBIIOJHEHUS XUMHYECKOIO 3KCIEpUMEHTa
(;1abopaTopHOTO OMBITA, TA0OPATOPHOM PAOOTHI IO UCCIIEJOBAHUIO CBOMCTB BELIECTB, yU€OHOT O MPOEKTA);

yMEHHUSI y4eOHOro COTpPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IIO3HABATEIBHOM U
UCCIIEIOBATENIbCKON AESTENbHOCTH MPHU PEUICHUHM BO3HMKAIOUIMX MpOoOJieM Ha OCHOBE YYETa OOIIMX
MHTEPECOB U COrJacoBaHMA MO3UIMHA (0OCyXxIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBDY,
KOOpJMHAIIMSI COBMECTHBIX JAECMCTBUN, ONpPENEICHHE KPUTEPHEB IO OLIEHKE KayecTBA BHIIOJHEHHOU
paboTHI U APYTHE).

PeryasitTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSATEIbHO OIpPEAENsaTh LEIN JeATENbHOCTH, IUIAHMPOBAaTh, OCYIIECTBIATH,
KOHTPOJIUPOBAaTh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOKO JAESITENbHOCTb, BbIOMpaTh Haubosee
s dexTrBHBIE CIOCOOBI pelIeHUs yUeOHBIX U MO3HABATEIBHBIX 3a7a4, CAMOCTOSTEILHO COCTABISATh WU
KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEHCTBUM MPHU BBITOJHEHUM 33JJaHUNA C YYETOM IOIYyYEHUS
HOBBIX 3HAHUN 00 U3y4aeMBbIX 00bEKTaX — BEIIECTBAX U PEAKIIUAX, OLICHUBATH COOTBETCTBHE MOTyUYEHHOTO
pe3ynbTara 3asBICHHOM €)M, YMEHHE HMCIOJb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, MpEajiaracMble B
YCIIOBUHM 3aJITaHUI.

MNPEIMETHBIE PE3YJIBTATbBI

B coctaBe nmpeaMeTHBIX pe3yJIbTaTOB [0 OCBOCHUIO 00S3aTENILHOTO CO/IEP)KaHUs, YCTAHOBIEHHOTO
JTaHHOUM (eaepalbHON paboveit mMporpaMMoOi, BBIJICSIOT: OCBOSHHBIC O0yYarOIIMMUCS HAayYHbIC 3HAHUSA,
YMEHUS U CIIOCOOBI ASUCTBHM, criennduyecKue Ui MpeIMeTHON 0bmacTu «XuMus», BUbI 1A TEIIbHOCTH
[0 MOJYYEHHIO HOBOT'O 3HAHMSI, €r0 MHTEPIpEeTaliH, NPeoOpa3oBaHUI0 U MPHUMEHEHHUIO B Pa3IHMYHbIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K koniy o0yuyenus B 8 Kiacce mpeaMeTHbIC pe3ybTaThl HA 6230BOM YPOBHE JOJDKHBI OTPaXaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOITUXCSI YMEHUINA:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJAa, XUMUUYECKUI JIEMEHT,

IIPOCTOE BEILIECTBO, CJIIOKHOE BEUIECTBO, CMECh (OJJHOPOIHAS U HEOIHOPOJAHAs), BaJICHTHOCTD,
OTHOCUTEJIbHASA aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0Jsl XMMHUYECKOTO JJIEMEHTa B COCIWHEHHH, MOJSIPHBIA OOBEM, OKCHA, KHCIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEILHOCTh, CTENEHb OKHUCICHHUS, XHUMHYECKas peaKius,
KIaccu(UKalMs peakluid: peakluyd COeINHEHUS, PEaKIMK Pa3I0KEHHsI, PEaKIUU 3aMellleHus,
peaxiu oOMeHa, 9K30- ¥ SHIOTEPMUYECKUE PEAKIIMH, TeIUIOBON AP PEKT peakiuu, apo aToma,
AJIEKTPOHHBIN CIIO aToma, aTOMHas OpOMUTalb, paANyC aToMa, XMMHUYECKasl CBA3b, MOJIApHAs U
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HETIOJsIpHAsl KOBAJICHTHAs! CBA3b, MOHHAS CBS3b, HOH, KATUOH, AaHHMOH, PACTBOP, MAaccOBasl 10
BelllecTBa (MPOIIEHTHAs! KOHLIEHTpALUsi) B PaCTBOPE;

® JLIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U TPUMEHSATH 3TU OHITHUS MPU
ONMCAHUU BEUIECTB U UX MPEBPAICHUN;

® ICIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBieHHUS (OpPMYINl BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKLUI;

® OmpelessITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTETIEHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX, MPUHAIJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIaccy
coeMHEeHUH 1Mo (hopMyJiaM, BU XUMUUYECKOH CBSI3HM (KOBAJICHTHASI U MOHHAS) B HCOPTAHUIECKUX
COEIMHEHUSIX;

e packpsiBaTh cMbIchH [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHHUE
MEPUOIMYECKON 3aBUCHMOCTH CBOMCTB XHMHMUYECKUX JJEMEHTOB OT UX I[OJOXKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAaHEHUSI MAacChl BEILIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJICKYJISIPHOTO YUCHUSI, 3aKOHa ABOTaPO;

® ONUCHIBATh W XapaKTEepPU30BaTh TaOnWuHy0 (opmy lleproamueckoit CUCTEMBl XHUMHYECKUX
3JIEMEHTOB: Pa3IN4aTh MOHATUS «TJIaBHas noarpymnmna (A-rpymnmna)» u «mododyHas noarpymnmna (b-
Tpymma)», Majblie ¥ OOJbIINE TEPUOBI, COOTHOCHTH 0003HAYCHHSI, KOTOPBIE UIMEIOTCS B TAOIHUIIE
«Ilepuognueckass cucrema xumuueckux syemeHtoB JI. M. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sipa, olliee
YUCJIO 3JEKTPOHOB U PACIPEACIICHUE UX IO AJIEKTPOHHBIM CIIOSIM);

e iaccu(puIUPOBATh XUMUYECKUE PJIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XUMUYECKHE PEaKIuu
(0 YMCIy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (D (DEKTy);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB Pa3IMUYHBIX KJIACCOB,
MOATBEPXKJAsi ONUCAHWE TMPUMEPAMH  MOJEKYJISPHBIX YPAaBHEHHM  COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

® [POrHO3UMPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH MIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUAX;

® BBIUKCIATH OTHOCUTENIbBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JeMeHTa 1Mo (opMysie COCIWHEHHs, MacCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHHIO XUMUYECKON peaKuu;

® TPUMEHSTH OCHOBHBIC OMEPAIMHA MBICIUTEIBLHOMN JAEATEILHOCTH — aHAJIU3 ¥ CHHTE3, CPAaBHCHUE,
0000111eHue, CUCTEMATH3AIUIO, KIacCU(UKAIINIO, BBISIBJICHHE MPUUYUHHO-CIICJICTBEHHBIX CBS3EH
— NI U3yYEHHs] CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOJbI
MO3HAHWS — HAONIOJCHWE, W3MEpPEHUE, MOJACIUPOBAHNE, OKCICPUMEHT (peajbHBIA W
MBICJICHHBIN );

e CJIEIOBATh MPABUJIAM IOJIH30BAHUS XMMHUYECKOH MOCYA0U U J1a00OpaTOPHBIM 000pYIOBaHHUEM, A
TakKe TpaBuiiaM oOpallleHus ¢ BeIIeCTBAMU B COOTBETCTBUU C HHCTPYKIIUSMU IO BBITOIHEHUIO
1a00pPaTOPHBIX XMUMHYECKUX OMBITOB IO IMOJYYCHHUIO W COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomopo/la W KHCIOpOAa), MPUTOTOBJICHHUIO PACTBOPOB C OIPEACIEHHOW MAacCOBOW JoJIeH
pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHUE HSKCIEPUMEHTHI IO
paclo3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C TOMOIIBI0 HMHIUKATOPOB (JIAKMYC,
(dheHondTageuH, METHIOPaHXK U IPyTHUE).

K koHily o0yueHust B 9 Kjacce mpeaMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE TOJKHBI OTPAXKaTh

c(hOpMHUPOBAHHOCTD Y OOYJAIOIITUXCS] YMEHUN:

® PACKPBIBATH CMBICJ OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN AJIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, AaHWOH, TIPOCTOE  BEHIECTBO, CJIIOXKHOE  BEIICCTBO, BAJCHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XMUMHUYECKash peakiusi, XUMUYECKas CBs3b,
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TEIUI0BOM 3 (EeKT peakiuu, MoJib, MOJISIPHBINH 00BEM, PAaCTBOP, JIEKTPOIUTHI, HEITEKTPOIHTHI,
AJIEKTPOJIUTUYECKAs JMCCOLMAIMS, PEaKUMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe
paBHOBECHE, OOpaTUMble M HEOOpAaTUMBIE pEAKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakluu, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAaHOBIEHHUE, AaJUIOTPOIUS,
aM(pOTEepPHOCTb, XUMHUUECKasi CBS3b (KOBAJCHTHAs, MOHHAs, METAJUINYECKast), KpUCTAJUINYECcKas
pemérka, KOppO3Wsl METaJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOM peakluu, MpeelbHO
nonyctumas konueHTpamnus [1JIK BemecTBa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSTh 3TH MOHITHS IPU
OIMMCAaHUU BEUIECTB U UX MPEBPAILICHUH;

HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISl COCTaBI€HHsI (OpMyJ BEIIECTB M YypaBHEHUI
XUMHUYECKHUX PEaKIIHii;

ONpEAeNIATh BAJCHTHOCTb M CTENEHb OKHUCIEHUS XHUMHUYECKHX DJIEMEHTOB B COEIMHEHMSIX
Pa3IUYHOTO COCTaBa, MPHUHAJJIECKHOCTh BEIIECTB K OMpPENEIEHHOMY KIAcCy COEIUHEHHH IO
(dbopmynam, BUI XUMHUECKOH CBSA3M (KOBaJICHTHAs, HOHHAs, METAJITMUECKAs) B HEOPTaHUIECKUX
COCJIMHEHUSX, 3apsij MOHA MO XUMUYEeCKoW (opmyre, xapakrep cpeibl B BOJHBIX PAacTBOpax
HEOPraHUYECKUX COCUHEHUM, TUIl KPUCTAJUNINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;
packpeiBath cMmbici I[lepuonmyeckoro 3akona JI. M. MenneneeBa M J€MOHCTPHUPOBATH €r0
[IOHMMAaHHEe: ONKCHIBATh U XapaKTepu3oBaTh TabnuuHyio (opmy llepuoauueckoil cuctembl
XMMHUYECKHX DJIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHAs nmoArpymnmna (A-rpymnmna)» u «1modoyHas
noarpynna (b-rpymmna)», maneie u OOJblIME TEPUOMABI, COOTHOCHUTH 00O03HAYEHHs, KOTOPBIE
UMEIOTCSI B MEPUOJUYECKON Tabnuie, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, 00llee YUCIIO AIEKTPOHOB U paclpeiesieHue uxX
TI0 AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWMCTB 2JIEMEHTOB
U UX COEAMHEHMH B Ipe/esax MajblX IEPUOJO0B U IVIaBHBIX MOATPYMI ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJaccu(pUIMpPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTaHNYECKHUE BEIECTBA, XUMHUECKHE PEaKIIUU
(M0 yKCITy ¥ COCTaBY YYacCTBYIOIIMX B PEaKILMU BELIECTB, 110 TEIULIOBOMY 3D (PEKTy, 0 U3MEHEHUIO
CTETICHEeH OKUCICHHUSI XUMUYECKUX AJIIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME M CIENU(PUICCKHE XUMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOXHBIX BEILECTB, IOATBEPXKasl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUMI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPaBHEHUS DJIEKTPOIUTUYECKON JUCCOLMALIUN KUCIIOT, IEJI0UYEN U COJIEH, TTOJIHBIE U
COKpaIlEHHbIE YPAaBHEHUS PEaKIMi HOHHOIO OOMEHa, ypaBHEHUS PEaKIMii, MOJTBEPKIAI0LINX
CYILIECTBOBaHHE F€HETHUYECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CyHITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI TOCPEICTBOM COCTABICHUS
AIEKTPOHHOIO OanaHca 3TUX PeaKlInii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOT0 3JIEMEHTa Mo (popmyse COeIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBAa B PAacTBOpE,
IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pPEaKLUu;

coOroAaTh MpaBuiia MOJIb30BaHUS XMMHUYECKON MOCYI0i U 1a00paToOpHBIM 000pYyIOBaHUEM, a
TaKXKe MpaBuiIa oOpalIeHHs C BEUIECTBAMH B COOTBETCTBUH C MHCTPYKLUSAMH IO BBITOJHEHHIO
71a00paTOPHBIX XMMHUYECKHUX ONBITOB IO IMOJYYEHHIO U COOMpPAHHIO Ta3000pa3HBIX BEILECTB
(aMMHaKa ¥ yrieKucsoro ras3a);

MPOBOANTh pEaKUWH, MOATBEP)KAAIONINE KAaueCTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB:
pacno3HaBaTh OMBITHBIM MYyTEM XJIOPHUI-, OpOMUA-, HOAUI-, KapOoHaT-, docdar-, CUIHKaT-,
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cynbhar-, THAPOKCHA-MOHBI, KATHOHbl AaMMOHHUS M HOHBl H3YYCHHBIX METAJJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

MIPUMEHATh OCHOBHBIE ONIE€PAIIMU MBICIIUTEIBHON IESTENBHOCTH — AHAJIU3 U CUHTE3, CPABHEHHUE,
00o00111eHre, CHCTEMAaTH3allMIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€H — A M3y4eHUs
CBOMCTB BEIIECTB W XHMHMUYECKHX PpEaKIHi, €CTeCTBEHHO-HAay4HbIE METOJbl IO3HAHUS —
Hal0I0/IeHne, U3MEPEHNE, MOJICITMPOBAHHE, IKCIIEPUMEHT (pealbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

18

8 KUIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoanvectBo | Jjexrponnsie (uupposbie) Mony.ib padoueii IlporpaMmmbl

n/m | MpOrpamMmsl JacoB o0pa3oBaTteabHble pecypcsl | BocnuTanus ' koabHbINE ypok"
Bcero

Paznean 1. IlepBoHayasibHble XUMHYECKHE IOHATHSA

11

Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS

nu HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

1.2

BCH_IGCTBa U XUMHWYCCKUC PCAKIINHN

15

bu6nunoreka [JOK
https://m.edso0.ru/7f41837c

Jlenn 3HaHU

Jenb okoHuanusi Bropoii MUpOBOIA BOMHBI
Jlenb conmumapHoCTH B 60phOE C
TEpPOPU3MOM

MexayHapoaHblid 1€Hb PaCIIPOCTPaHEHUS
IPAMOTHOCTHU

JleHb 3a1uThI )KUBOTHBIX

JleHb yuurens

Mex1yHapOaHbIN AEHb IIKOJbHBIX

oubInOTEK

Hroro no pazneny

20

Paznen 2. Baxxneiinmmue MNPpEeaACTABUTE/IN HCOPraHNIECCKUX BEUIECCTB

bu6nuoreka [JOK
2.1 Boznyx. Kucnopog. [TonsitTue 06 okcumax 6 https://m.eds0o.ru/7f41837¢
2.2 Bonopon. [TorsiTHE 0 KUCIOTaX M COAX 8 bubmmoreia LIOK
' HOPOL. https://m.edsoo0.ru/7f41837c
bu6nuoreka [JOK
2. Bona. P !
3 ona. PactBopsl. [lonaTre 06 ocCHOBaHMSIX 5 https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 11 bubnuorexa [JOK

COEeIMHEHUI

https://m.edsoo.ru/7f41837¢c

JleHb HapOJTHOTO €IMHCTBA

Jenp matepu B Poccun

Henb ['ocynapcTBeHHOro repba
Poccuniickoit ®enepanuun

JleHb HEU3BECTHOIO coJiAaTa
Mex1yHapOHbIN JE€Hb UHBAJIUI0B

Jlenn mobpoBobiia (BooHTepa) B Poccun
Henb ['epoeB OTeuecTBa

Hens Konctutyunu Poccuiickoit
denepanuun

Jlenb ocBoboxaeHust KpacHoit apmueit
KPYIHEHIIIET 0 «JIarepsi CMepTH» AYIIBHII-



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazneny

30

bupkenay (OcBeHuuma) - JleHb naMatu
XKepTB X0JIOKOCTa

Henb poccuiickoi Hayku, 300-1eTue co
BpeMeHHU OCHOBaHUs Poccuiickoi
Axkanemun Hayk (1724)

190 et co AHS POKACHUS PYCCKOTO
yuénoro JImutpus UBanoBuua Menpaeneena
(1834-1907)

JIeHp maMsATH O pOCCUSHAX, UCTIOJIHSABIINX
CITy>KeOHBIN 10T 3a peaenamu OTeuecTsa,
35 net co qHS BBIBOJA COBETCKHUX BOMCK M3
Pecny6iiuku Adranucran (1989)

Jlenb 3amutHUKa OTedecTBa
Mex1yHapOaHbIN )KEHCKUI JEHD

90 neT co qHs POKIAEHUSI COBETCKOIO
nérunka-kocMoHaBTa IOpus [Marapuna
(1934-1968)

10 net co /Ius Boccoenunenus Kpeima ¢
Poccuen

Pa3znen 3. Ilepuoauuecknii 3axon u [lepnoanveckas cucrema xumuueckux 1eMeHToB . U. MenaesneeBa. CTpoenne aroMmoB. XuMHUYeCKas

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE pP€aKIuu

[Iepnonnueckuii 3axoH u [lepnoanueckas

bub OK
3.1 CHCTEMa XUMHYECKUX seMeHToB /1. W. 7 htI/tIDSJ,I:I;I/(r)T:ZKdaSg).rU 17§41837¢
MenpeneeBa. CTpoeHue aromMa
3. Xumuueckas cBsi3b. OKUCIUTETLHO- 8 bubmuoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

https://m.edsoo.ru/7f41837¢c

BcemupHslii 1eHb 310pOBbs

JleHb MaMATH O T€HOLHJIE COBETCKOIO
Hapo/ia HallUCTaMU U UX TOCOOHUKAMHU B
roasl Benukoi OTeuecTBEHHON BOMHBI
BcemupHhslii eHs 3emiu

IIpaznuux Becusl u Tpyna

Jenn [Tobemnr

MexnyHapOIHbIN IEHb My3€€B

JleHb TeTCKUX OOIIECTBEHHBIX OpraHU3aIHi
Poccun



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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JleHb cmaBIHCKOM MUCHbMEHHOCTH U

KYJIBTYPBI
Hroro mo pazaeny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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erMHI/II\/JI 1 UX COCAUHCHU

https://m.edso0.ru/7f41a636

9 KJIACC
N | HamMeHopamme pasxe KonnvecTBo | JjekTponHbIe
0 HMEHOBaHHU J1€JI0B U TeM i
Y 9ACOR (undpossie) Mopnyas padouei HpOFpauMMLI
n/n | NporpamMmsl pocnuTanus "lIkoabHbIH ypok"
Bcero o0pa3oBaTesibHbIE
pecypchbl
Pa3zpnea 1. BemecTBo 1 XUMHYeCKHE peaKIUH
[loBTOpeHue u yriybleHne 3HaHUH 000 «MobunbHoe AeHb 3HAHNH . Lo
11 5 SIEKTPOHHOE 00pa3oBanue» | JleHb OKOHYaHUs BTOpoii MUPOBOI BOMHEI
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca _
https://mob-edu.ru/ Jenn conumapHocTu B 60ph0e C
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 Bu6muorekxa IIOK TEppOpU3MOM
' peaxiuii https://m.edso0.ru/7f41a636 MexnyHapOAHbIN I€Hb PACIIPOCTPAHCHHUS
IPaMOTHOCTH
13 DIIEKTPONUTHYECKAs JUCCOIUALIMS. 8 OOQ <<(I>H31_/H<0H JIa6» JIeHb 3ATTUTH KHBOTHBIX
XUMHUYECKUE PEaKIUU B pacTBOPax https://physicon.ru/ JleHb yauTens
Hroro no pazaeny 17
Paszpnen 2. HemeTa/uibl M UX COeIMHEHHUS
O611as XapaKTEPUCTHKA XHMUHECKUX 000 «MobunbHOE MexnyHapoaHbIN 1€Hb HIKOJIBHBIX
21 4 AIEKTPOHHOE 00Pa30BAHHE» OoubmuoTex
anemeHToB VIIA-rpynmnsl. ["anorenst .
https://mob-edu.ru/ JleHb HapOJHOTO STUHCTBA
OO6mmas XxapaKTepUCTUKa XUMHIECKUX Heub matepu B Poccun
29 semenTos VIA-rpymmsr. Cepa i o8 6 000 «Doxchopm» Jens ocymapeteennoro rep6a Poccuiickoit
https://foxford.ru/ denepanuu
COCHMHCHIA Jlenb HEM3BECTHOIO CoIaTa
000 «®Puzuxon Jladb»
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 . ) Henb nobposoibiia (Bojontepa) B Poccun
https://physicon.ru/
COEIUHEHUI Henb 'epoeB OteuectBa
Henb Koncturyunun Poccuiickoi
OO1mast XxapaKTepUCTHKA XUMHUECKUX Deneparn
24 anemMeHToB [VA-rpynnsl. Yriepoa u 8 Brbmaorexa LIOK

Henb ocBoboxaeHust KpacHoit apmueit
KPYIHEHIIETO «Jiarepsi CMEPTH» AYIIBUIL-



https://mob-edu.ru/
https://m.edsoo.ru/7f41a636
https://physicon.ru/
https://mob-edu.ru/
https://foxford.ru/
https://physicon.ru/
https://m.edsoo.ru/7f41a636
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bupkenay (OcBenuuma) - JleHb naMsatu
*KepTB X0JIOKOCTa

Henb poccuiickoil Hayku, 300-neTue co
BpeMeHU ocHOBaHus1 Poccuiickoit AkagemMun
Hayk (1724)

190 net co AHS pOKACHUS PYCCKOTO
yuénoro Jmutpus BanoBnua Menaeneena
(1834-1907)

Hroro o paszneny 25
Pa3znen 3. Meta/iibl 1 MX COeTUHEHUS
31 O61He CBOHCTBA METAIIOB 4 000 «Doxchopa» JleHb maMATH O pocCUsiHaX, UCTIOJTHSBIINX
' https://foxford.ru/ ciTy»)eOHbIH ToT 3a peaenamMu OTedecTsna,
35 et co aHA BRIBOJIA COBETCKUX BOMCK U3
Pecny6muku Adranuctan (1989)
Jenp 3amutHHKa OTedecTBa
000 «Mob6HILHOE MexnyHapOaHbIN KEHCKUN JE€Hb
3.2 Baxneiiime MeTaaibl U UX COSTUHEHUS 16 AJIEKTPOHHOE 00Pa30BAHKE) 90 et co AHA POKIEHHS COBETCKOIO
https//mob_eduru/ JIETYNKA-KOCMOHABTA IOpI/Iﬂ FarapHHa
(1934-1968)
10 net co [{ns Boccoenunenus Kpreima ¢
Poccueit
Hroro mo pazaeny 20
Pa3znen 4. Xumus u okpy:xaiomas cpeaa
BcemupHblii 1eHb 310pOBbS
000 «SIKacey JleHb maMsATH O TE€HOIIHIE COBETCKOTO
https:// l / Hapoja HAIIUCTAMU M UX TTOCOOHUKAMHU B
4.1 BemecTBa 1 MmaTepralibl B )KM3HU YEJIOBEKA 3 PS./TWWW. yaKIass.ru roasl Bennkoit OTeuecTBEHHON BOMHBI

BcemupHhblii 1eHp 3eMian
[Ipa3gnuk Becnsl u Tpyna
Henp [1obean



https://foxford.ru/
https://mob-edu.ru/
https://www.yaklass.ru/?%01P
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MexnyHapoaHblil IEHb My3€€B

JleHb eTckux OOIIeCTBEHHBIX OPTaHU3aIHiA
Poccun

JleHb clIaBIHCKOM MUCbMEHHOCTU U

KYJIBTYPbI

Hroro o paszneny 3
PesepBHOE Bpems 3 bubmotexa [IOK

p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
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MPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC
Kon "
IIpoBepsiemble NpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIEeMOro .
0o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30oBaHus
pe3yiabTarta
1 ITo Teme: «IlepBoHavanbHbIe XUMHUECKHUE TTOHATUS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSTHH: aToM, MOJIEKyJa,
XUMUYECKUA DJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAST ¥ HEOJIHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs M
MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi J10JIsl XMMHYECKOTO 3JIEMEHTa B COEIUHEHUHU, MOJIPHBIN O0BEM,
XUMHYECKasl PpeaKius, KIacCU(PUKAIUS PpEeaKIHid: peakluud COCTUHCHUSI,
peaKuuu pPa3loKECHUs, PEaKIUU 3aMEIeHUs, Peakiuu OoOMeHa, JK30- U
SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3 (EKT peakiuu, pacTBOp, MaccoBas
707151 BeliecTBa (IPOIEHTHASI KOHIIGHTPAIMs) B PACTBOPE
12 WTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHSATUH U
' MPUMEHSITh 3TU MOHSATHUS IIPU OMMCAHUY BEUIECTB U UX MPEBPAILIEHUN
13 HCIIOJIH30BaTh XUMHYECKYIO0 CUMBOJIMKY JUTSI COCTaBJICHUS ()OpMYJT BEIIECTB U
' YPaBHEHUU XUMHYECKHUX PEAKIUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI, 3aKOHA ABOTaIpo
1.5 OTIPEACIISATH BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHHSIX
16 KIacCU(UIIUPOBAaTh XHUMHYECKHE peakuuu (M0 YHUCITy U  COCTaBy
' Y4aCTBYIOLIUX B PEAKIIUH BEIIECTB, IO TEIULIOBOMY (D (DHEKTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
18 BBIUMCIISATH MAacCOBYIO JIOJNIIO XHMMHYECKOro JJeMeHTa 10 ¢dopMmylie
' COCIMHEHUS,
1.9 BBIYHCIISITH MAaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE
110 MPUMEHSITh E€CTCCTBCHHOHAYYHBIE METOJIbl TO3HAHUA — HAOIIOJEHUE,
' HU3MEPEHUE, MOJEIUPOBAHKE, SKCIIEPUMEHT (peanbHbIA U MBICIICHHBIN)
2 ITo Teme: «BaxHeiiue npeacTaBUTETN HEOPTAHUYECKUX BEILIECTBY
21 pPacKkpbIBaTh CMBIC OCHOBHBIX XMMHMYECKHMX TIOHSTHUH: OKCHUJ, KHCIIOTa,
' OCHOBaHUE, COJb
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2.2

ONpeAeNsAiTh IPHUHAJJICKHOCTh BEIIECTB K  OMNpEAeNEHHOMY  KJaccy

coelMHeHui 1o popMynam

2.3

KJIacCU(UIIUPOBATH HEOPTAHWICCKUE BEIIECTBA

2.4

XapakTepu3oBaTh (OMHCHIBATH) OOILIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEpXkAas OINHCAHUE IPUMEPAMH MOJEKYISAPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPpOrHO3UPOBAThb CBOMCTBa BCIICCTB B 3aBHCHUMOCTH OT HMX Ka4C€CTBCHHOI'O
COCTaBa, BOBMOXXHOCTHU IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSAX

2.6

CJIe10BaTh MpaBUjIaM MOJIb30BaHUS XUMUYECKOM MOCy10i U J1abopaTOpHBIM
o0opyOBaHMEM, a TakkKe IIpaBUIaM OOpallleHus C BEIIeCTBAaMH B
COOTBCTCTBHUU C UHCTPYKUUAMU 110 BBIITOJITHCHUTIO na6opaTopme XUMHNYCCKUX
OTIBITOB IO MOJYYEHHIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (BOAOpOJAA U
KHCJIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OIpPENEIEHHON MacCOBOW Jloyien
pacTBOPEHHOIO  BELIECTBA, IUIAHUPOBATH U IPOBOAMTH XHUMHUYECKHUE
HKCHEPUMEHTHI 10 pPaclO3HaBaHUIO PACTBOPOB WIEJOYEH U KHUCIOT C

MIOMOIIBIO0 MH/IUKATOPOB (JTAKMYC, (heHONIPTATICHH, METUIIOPAHXK U APYTHUE)

2.7

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKOM peakiun

3.1

ITo teme: «llepuonuueckuii 3akoH u Ileproguueckas cucTeMa XUMHUYECKUX
snemeHToB [[. WM. MenneneeBa. CTpoeHne aToMOB. XUMHYECKas CBS3b.

OKHCIIUTEIIEHO-BOCCTAHOBUTCILHBIC peakunumn»

pacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSTHH: AApoO aroma,
AJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOMTaNb, PaguyC aTOMa, XUMHUYECKast
CBA3b, noJrsipHad n HETIOJIsIpHAaA KOBAaJICHTHAaA CBA3b,
QJICKTPOOTPULATCIIBHOCTh, HMOHHAasA CBA3b, HWOH, KAaTUOH, AHUOH, CTCIICHb

OKHCJICHUA

3.2

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHNYCCKHUEC DJICMCHTBI

3.3

OIMCHIBATh U XapaKTEepU30BaTh Ta0IMuHYI0 popmy [leproamueckoii CHCTEMbI
XMMHAYECKHX DOJIEMEHTOB: pa3jnyaTh TOHATHS «IJaBHAs MOJATPYIIa
(Arpynma)» u «mo6ounast nmoarpynmna (brpymnma)y, «manbie» u «OOJIbITHE)

epUObI

3.4

packpeiBaTh  cMmbicit  Ilepuognueckoro 3axkona /.M. Menneneesa:
ACMOHCTPUPOBATL T[MOHHUMAHUC HGpHOI[PI‘IGCKOfI 3aBHUCHUMOCTH CBOMCTB

XUMHNUYCCKUX 3JICMCHTOB OT HUX ITOJIOXCHUSA B HepuozmquKoﬁ CHUCTCEMC
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3.5

COOTHOCUTH 00O3HAUYEHHUs, KOTOpble UMeroTcsl B Tabnuue «llepuonnueckas
cucrema xumudeckux osnemeHtoB .M. MenzaeneeBa» ¢ YUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W
3apsy siipa, o01ee YUCIIo 3JIEKTPOHOB U pacpeieICHUE UX 10 3JIEKTPOHHBIM

CJI05IM)

3.6

OMpEaAC/ATh CTCIICHb OKUCJICHUA 3JICMCHTOB B GI/IHapHBIX COCIMHCHUAX

3.7

OmnpeaciiTb BUJ XUMHYECKOM  CBSI3HU (KOBELIICHTHEUI n I/IOHHaH) B

HCOPIraHUYCCKHUX COCAMHCHUAX

9 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'0O 00111er0 00pa30BaHUs

1

ITo Teme: «BCH_IGCTBO U XUMHWYCCKad pCaKI A

11

PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: PaCTBOP, JIEKTPOJIHTHI,
HED3JIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs JIHCCOLHANMS, PEaKUUd HOHHOTO
o0OMeHa, KaTaJlu3aTop, XUMUYECKOE paBHOBECHE, 0OpaTUMbIEe U HEOOpaTUMBbIE
peaKkuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUHUH,  OKHCIIHTEIb,
BOCCTaHOBUTEb, OKHCJICHUE u BOCCTaHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBsI3b (KOBaJICHTHAsI, HMOHHAs, METAJUTMYECKas),

KpUCTAJNIMYCCKasa pCI_HéTKa, CIIJIaBbI, CKOPOCTb XUMHYECKOM pceakunmn

1.2

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMHUUYCCKHUX MOHATUH U

MNPUMCHATDH 3TU MMOHATHS IIPU OIIMCAHUHN BCHICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTABJIAITh YPAaBHCHUSA SHCKTpOHI/ITH‘IeCKOﬁ Jucconuanuu KHMCJIOT, IIeI04YeH

U COJICH, MOJIHbIE U COKpAIIEHHBIE YPaBHEHUS PEAKIil HOHHOTO OOMeHa

1.4

pacCKphIBaTh CYHIHOCTDb OKHCIINTCIBHO-BOCCTAaHOBUTCIIBHBIX peaKquI

MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATHX PEaKIHii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKON pEeaKLun

Ilo Temam: «HemeTaimnbsl 1 ux coequHeHus» U «MeTajuibl U UX COEIUHEHUS)

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTL) O6I_I_II/IG n CHCLII/I(l)I/I‘-ICCKI/Ie XUMHUYCCKUC
CBOMCTBa IMPOCTBIX U CJIOKHBIX BEHICCTB, IIOATBECPIKIAA OIMMCAHHUC IIPpUMEPAMU
MOJICKYJIIPHBIX W HWOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX XHNMHYCCKUX

peakuuii
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2.2

COCTaBIISITh YpPaBHEHUS pPEAKIMI, MOATBEPKIAIOIIUX CYIIECTBOBaHUE

TeHETHYCCKOM CBS3U MCXKAY BECIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT HX CTpPOCHUA,
BO3MOXHOCTH TIIPOTCKAHUA XHUMHUYCCKUX HpeBpameHHﬁ B Ppa3JIMYHBIX

YCIIOBUAX

2.4

CJICOOBATh IMPaBUJIaM IMOJIb30BaHUSA XUMHUYECKOMN HOCYHOﬁ n JIa60paTOpHLIM
O60pyI[0BaHI/IeM, a TakKiKe IpaBUIaM 06pameHI/151 C BCIICCTBaAMH B
COOTBCTCTBHUU C MHCTPYKIUAMU 110 BBIIIOJIHCHUTO na60paTopHHx XUMHNYCCKHUX
OIIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO ra3006p8.3HBIX BCIICCTB (aMMI/IaKa u

YTJIEKUCIIOTO Ta3a)

2.5

MIPOBOJMTH PEAKITUH, MOATBEPIKIAIONINE KAaYeCTBEHHBIM COCTAB Pa3UIHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPUA-, OpOMHJ, WO,
kapOoHat, ocdar, cuukat, cyabdart, THIPOKCUINOHBI, KATHOHBI AMMOHMUS,
WOHBl WM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIONIME B BOJHBIX pPacTBOPAX

HCOPTraHNMYCCKHX BCUICCTB

ITo Teme: «XuMHs U OKpYy KaroLas cpefa»

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSITHH: HZ[K BCIICCTBA,

KOppOo3us MCTAJLJIOB

3.2

MPUMEHSTh OCHOBHBIC OIEPAIIMH MBICIMTEIBHON JEATSIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 00OOIICHUE, CHCTEMATH3aIMI0, BBISIBJICHUE MPUYUHHO-
CJIICACTBCHHBIX CBﬂSCﬁ — JJIA I/I3y‘ICHI/I$[ CBOfICTB BCIICCTB U XHUMHUYCCKHUX
peakIfii; eCTeCTBEHHOHAy4YHBIE METOJABl TIO3HaHUSI — HaOII0JCHHE,

U3MEpEeHue, MOICIMPOBAHNE, IKCIIEPUMEHT (PEasIbHbII U MBICJICHHBIN)
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ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COJEPKAHUA

1

HepBOHa‘{aHBHBIC XUMHNYCCKHUEC ITOHATHA

1.1

[IpenmeTr xumun. Ponp XMMUM B )KM3HHM 4YellOBEKa. XMMHUS B CUCTeME HayK. Tema u

BeniecTBa. Ou3nyeckrue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSTHUE BEIIECTB

1.2

Tlonsatie o meromax mo3HaHUS B XUMHH. YucTele BemectBa U cMecu. CrocoObl

pas3aeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumudueckue 3eMeHThl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.

HpOCTLIC " CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IeKyHﬂpHOC YUCHUC

1.4

Xumuueckas (I)OPMYJ'IB.. BameHTHOCTH aTOMOB XHMHUYCCKHX DIIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenpHas aTtoMHas Macca. OTHOCHUTENIbHAS

MOJICKYJIsIpHAasA Macca. Maccosas J0JI1 XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHNHN

1.5

1.6

KomnuecTtBo BeniectBa. Mok, MossipHas Macca. B3auMocCBsI3b KOJIMUECTBa, MacChl U
Yucia CTPYKTYPHBIX €IUHUIl BemecTBa. Pacuérel mo ¢opMmynaM XUMHUYECKUX

COEIMHEHUI
CDI/ISI/I‘IGCKI/IG U XUMHUYCCKHUEC SABJIICHUA. XI/IMI/ILIGCKaH peaKHI/IH nu eé HpI/ISHaKI/I. 3aKOH

COXpaHEHHs MacChl BEIECTB. XUMUYeCKHe ypaBHeHUs. Kimaccupukanus XuMU4IecKux

peakuuii (COeTMHEHUS, PA3I0KCHHUSI, 3aMEIICHIsI, 0OMEHA)

1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYIOH, C TNpaBHIaMH
paboTel B 1abopaTopuu U mpuéMaMu obOpalleHus ¢ 1abopaTopHBIM 000pYAOBaHUEM,
U3yYeHUE U OINUcaHue (U3NYECKHUX CBOMCTB OOPa3l0B HEOPraHMYECKUX BEILECTB,
HaOmofieHne (u3nueckux (TUIaBI€HUWE BOCKA, TasHUE JIbJa, pacTHpaHHUE caxapa B
CTyIKE, KUIICHUE U KOHAEHCAIUs BOJIbl) U XMMUYECKHX (TOpPEHUE CBEUH, IPOKAINBaHUE
MEJIHON TMPOBOJIOKH, B3aUMOJICCTBHE MeJla C KHCJIOTOM) SIBIEHWH, HAOIIOCHUE M
ONMCaHWE TIPU3HAKOB MPOTCKAHHWS XWMHUECKUX peakuuid (pas3iio’keHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTBHI C XJIOPHIOM Oapusi, pa3ioKeHHE THUIPOKCUAA
meau(Il) nmpu HarpeBanuu, B3aumojeiicTBue kene3a ¢ pactBopoM conu menu(ll),
M3yYeHHUE CIIOCOOOB pa3/ieieHusi cMecedl (C MOMOINBI0 MarHura, (puibTpoBaHueE,
BBIMAPUBAHNE, AUCTWIUIAIMS, Xpomarorpadus), MpoBeIeHHE OYHCTKH IOBAPCHHOM
COJIM, HAOJIOJICHNE U ONKCaHHUE PEe3yJIbTaTOB MPOBEJCHHS OIbITA, MIUTIOCTPUPYIOLIETO

3aKOH COXpaHCHUA MACChI, CO3JaHNC Mozeaeun MOJICKYII (H_IapOCTep)KHeBLIX)

Bakueitmme npeaACTaBUTCIIN HCOPraHMYCCKUX BCHICCTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kuciopos — 37€MeHT ¥ MPOCTOE BEIIECTBO.

Haxoxnenue kucimopona B nmpupojie, pu3nueckrue U XMMHYECKHUEe CBOMCTBA (peakiuu




29

ropenusi). Oxcunpl. [Ipumenenue kucimopoaa. CrocoObl TOJYYEHHS KHCIOpPOIa B
naboparopur W TNpombiIuieHHOCTH. KpyroBopor kucnopoma B mpupone. O30H —

aJJIOTPOIHAS. MOAU(PUKALIUS KUCIOpOoa

2.2

TermnoBoit 3¢dexr xuMuyeckol peakuuu, TEPMOXUMHUYECKHE YpPAaBHEHHS, IK30- H
SHAOTEPMHUUECKHE peakuuu. TOoIuMBO: Yroip M MeTaH. 3arps3HEHUE BO31yXa,

yCHUJICHHE TapHUKOBOTO 3(pekra, pa3pylieHne 030HOBOTO CIIOs

2.3

Bonopon — smemeHT M mpocToe BemiecTBO. HaxoxkaeHwe Bomopoma B TIPHPOIE,
bu3MYeCcKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MomyueHus. KucioTel u

COJIN
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Mounsipabiit 00BEM ra3oB. Pacy€Tbl 10 XUMUYECKUM ypaBHEHUSAM

2.5

®usnueckue cBorcTBa BOAbl. Boxa kak pactBoputens. PactBopsl. HachelieHHble U
HEHACBIIEHHBIE pacTBOPBL. PacTBOprMOCTS BemecTs B Boje. MaccoBast 1071 BEMECTBA
B pacTBOpe. XUMHUYeCKUe CBOMCcTBa BoAbl. OcHOBaHUsA. Poib pacTBOpOB B IpUPO/JIE U B
XKHU3HU yesioBeka. KpyroBopoT Bojibl B mpupoie. 3arpsi3HeHue NpupoIHbIX BoJ. OxpaHa

1 OYUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanuus Heopranmdeckux coequHenuil. Oxcunpl. Kiaccudukamnus okcuaos:
coneoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM(OTEpHBIE) U HECOICOOpa3yIOIIHe.
Homenknatypa okcuoB. @u3ndeckne U XUMHUYECKHE CBOMCTBA OKCHIOB. [lomyueHne

OKCH 0B

2.7

OcnoBanusa. Knaccudukanus oCHOBaHH: MEIOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenkmarypa ocHoBaHui. @PU3MYECKHME W XUMHYECKHE CBOMCTBA OCHOBAaHMIA.

[Tonydyenue ocHOBaHUI

2.8

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kuciaor. Pusmdeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Ps aktuBHOCTH MeTtaimioB H.H. bekerosa. [lonyuenune

KHCIIOT

2.9

Conu. Homenknatypa coneit. duznueckue 1 XuMHUIecKkue cBoiicTBa cosneil. [lonydyenue

coJien

2.10

I'enernueckas cBI3b MCXKAY KiIaCCaMH HCOPTraHHUICCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUN 3KCHEPUMEHT: KaueCTBEHHOE ONpPENEICHHUE COAEpKAHMUS KUCIOpOAa B
BO31yXe, NOJyuyeHue, COOMpaHue, paclio3HaBaHUE M M3yYEHHE CBOICTB KUCIOPOAa,
HAOJIFO/ICHNE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM M YCIOBHS BOSHHKHOBCHHS H
MpeKpaIieHus ropeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB M ONUCAHUE UX
CBOWCTB, MOJy4YeHHE, COOMpaHWE, PACIO3HABAHWE M M3YYEHHE CBOWMCTB BOJOpPOJA
(ropenue), B3aumoeiicTere Bogopoaa ¢ okcuom meau(Il) (Bo3MokHO HCTIONIB30BaHUE
BUJICOMATEPUANIOB), HAOIIOJCHHE OO0pa3loB BEMIECTB KOJIHMYECTBOM |  MOIb,

HUCCIICIOBAHUC 0CO0eHHOCTEH pacTBOPCHUA BCHICCTB C pa3HH‘lH0ﬁ PacTBOPUMOCTLIO,
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MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHON MacCOBOM [OJE€H PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOJABI C METAUIaMU (HATPHEM M KaJbIFieM) (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEPUANIOB), ONpPEIEIIEHUE PacTBOPOB KUCIIOT U UIEJIOUEH C
MOMOUIbI0 HHAMKATOPOB, MCCIEAOBaHWE OOpa3lloB HEOPraHUYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB, HAONIOJCHHE M3MEHCHHSI OKPACKH WHIMKATOPOB B PACTBOPAX
KHCJIOT U ILIeJIoue, u3yuenue B3aumojencTeus okcuga meau(ll) ¢ pactsopom ceproit
KHUCJIOTBI, KUCIIOT C METAJUIAMH, PEaKIMi HEUTpan3aluu, MOJTy4eHHe HEPACTBOPUMBIX
OCHOBaHMUH, BBITECHEHHWE OJHOTO MeETajula JAPYTMM M3 pacTBOpa COJIM, pEUIeHUE
SKCHEPUMEHTAIBHBIX 3a7ady 1o TeMe «BaxHelmme Kiacchl HEOPraHUYECKUX

COEIMHEHUI

[Tepronnueckuii 3akoH u [lepuoanyeckas cucrema Xumudeckux 3yemeHToB [1.1.
MenaeneeBa. CTpoeHrEe aTOMOB. XUMUYECKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PECAKIINN

3.1

Hemee IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUUYECKHX DdJIeMeHTOB. IloHarme o Ipynmnax
CXOOHBIX JJICMCHTOB (IIIGJIOLIHLIG N  MCIO0OYHO3CMCIBbHBIC MCTAJlJIbl, TaJIOI'CHBI,

MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yoT aM()OTEpHBIE OKCHIBI U THIPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. llepumoamdeckas cucrema XuMuueckux sneMeHToB JI.H.
MenpeneeBa. Koporkonepuoanas u minuHHONEpuomHas ¢opMmbl Ilepuonnyeckoit
cucteMbl xuMuueckux anemeHtoB J[.M. MenneneeBa. Ilepuonbl u  TIpymibl.

Du3ndecKuii CMBICT MOpAAKOBOI'O HOMEPA, HOMCPOB IIE€pHUoAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB artoMHbIX saep. W3orombl. OnektpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XuMudeckux 3neMeHToB [leproanueckoit
cucteMbl J[.M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOIO 3JJIEMEHTA II0 €ro

nonoxxeHuto B [lepuoguueckoit cucreme .M. Menaeneera

3.4

3aKOHOMepHOCTI/I HN3MCHCHUA paanyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,
METAUIMYECKUX U HEMETAJJIUYECKHUX CBOMCTB IIO rpynmaM " nepuoaam. 3HadeHUE
HepI/IO,Z[I/I‘-ICCKOFO 3aKOHa H Hepnonnqecxoﬁ CHUCTCMbI XUMHNUYCCKHUX J3JICMCHTOB OJIA

pa3BuTusA HayKu U npakTtuku. [I.1. Mennenees — y4€Hbll U IpaskJaHUH

3.5

XuMmuueckas CBsA3b. KoBanenrnas (HOJ'IHpHaH )51 HeHOJIHpHaSI) CBA3b.

BHCKTPOOTpI/IHaTCHBHOCTB XHMHYECKHUX 3JIeMeHTOB. VIoHHAs CBA3b

3.6

Crenenb okuciieHUs. OKHUCIUMTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Ipouecchl

OKHCJICHUS B BOCCTaHOBJIEHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUN SKCTIEPUMEHT: M3y4YeHHE O0pa3lioB BELIECTB METAVIOB U HEMETAJIOB,
B3aMMOJICHCTBHE TUAPOKCHAA ITUHKA C pacTBOPaMHU KHUCJIOT U IIEJIOYeH, MPOBEACHUE
OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil

(ropeHue, peakiiMy pa3iokKeHUsl, COETUHEHUS)
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Kon

HpOBepHeMbIﬁ JIEMEHT COACPKAHUSA

BemecTBo u xumuueckas pcaknus. HOBTOpCHI/IC

11

[Iepuonnueckunii 3akoH. Ilepuognueckas cucrteMa XUMUYECKUX 3yemMeHToB J[.U.
MenaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KM, KaJbLIUSI U UX COCTMHEHUN B COOTBETCTBUU

C ITIOJIOKCHHUEM DJICMCHTOB B Hepnozmqecxoﬁ CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrtpoeHue BelecTBa: BHUJbl XUMUYECKON CBS3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEHIECTBA OT THNA KPUCTANIMYECKOM PpEIIETKM W BUAA
xumuueckon cBs3u. Kraccudukanyss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB
(MexxayHaposHas U TpUBHAJIbHAs). XMMHUECKHE CBOWCTBA BELIECTB, OTHOCSIINUXCS K
pa3IMYHBIM  KJIaccaM  HEOPraHMYECKUX  COCNMHEHWHM, TeHeTH4ecKas  CBA3b

HCOPraHNMYCCKHX BCUICCTB

1.3

Knaccudukanus XuMUIecKUX peakyii o pa3aIMyHbIM IPU3HAKaM (IO YUCITY U COCTaBY
YUYacCTBYIOLIMX B pEaKIMH BEIIECTB, 110 TEMIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTEIIEeHEH
OKHCJICHUS. XUMMYECKUX 3JIEMEHTOB, 110 OOpaTMMOCTH, IO YYacTHIO KaTalau3aTopa).
DK30- M SHIOTEPMUYECKHE DPEAKIMU, TepMOXMMHUYeckue ypaBHeHus. [lonsrue o

CKOpOCTH XHUMHYESCKOM p€akunu

1.4

[lonsTe 00 o0OpaTHUMBIX M HEOOPAaTUMBIX XUMHUYECKMX peakuusx. [lonstue o
TOMOT€HHBIX U TEeTEPOTreHHBIX peakuusx. [loHATHE O XUMUYECKOM pPaBHOBECHUHU.
@DaxTOpHl, BAUAIOLIME HA CKOPOCTh XMMHUECKON PEaKLUyU U MOJI0)KEHNE XUMHUUECKOI0

paBHOBECHS

1.5

OKHCIUTEIIEHO-BOCCTAaHOBUTEIILHBIC pcaknuuu, 3H€KTp0HHHI71 0ajaHC OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHOM pcaKknuuu. CocraBicHue ypaBHCHI/If/’I OKHCIIUTCIBHO-

BOCCTAaHOBHUTCIIBHBIX peaxunﬁ C UCIIOJIb30BAHHUEM MCTOAA JJICKTPOHHOI'O bajaHca

1.6

Teopust 3JIEKTPOIUTHUYECKON AUCCOLMALMM. OJIEKTPOJIUTBI U HEIIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHW3M [OHCCOLMALMUA BEUIECTB C PAa3JIMYHBIMU BHIAMHU
xumudeckor cBs3u. Crenenp nucconuanuu. CHIIbHBIE W CJIa0ble 3JIEKTPOJIMTHI.
Peakiun nonnoro ooMeHa. Y cJI0BUS MPOTEKAHMSI PEAKIM HOHHOTO OOMEHa, TIOJTHBIC U
COKpani¢HHbIe MOHHBIE YpaBHEeHMsI peakinid. CBONCTBA KHUCIOT, OCHOBAHHM U COJIEH B
CBETE MPENICTABICHUI 00 AJIEKTPOIIMTHICCKON aucconuanuu. KadecTBeHHBbIC peaKiuu

Ha HOHBL [loHATHE O THIpONIN3E CONEH
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1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJAECISMH KPUCTAIMYECKUX PEIIETOK
HEOpPraHMYECKHX BEIIECTB — METAJJIOB U HEMETAJIOB (rpaduTra U aiamasa), CI0KHBIX
BEIIECTB (XJIOpHIA HATpHs), HCCIECIOBAHHWE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
PEaKIy OT BO3ACHUCTBUS PA3INIHBIX (DAKTOPOB; UCCIIEJOBAHUE AIIEKTPOIIPOBOTHOCTH
pPacTBOPOB BEILECTB, MPOLECca AUCCOIMALMK KUCIIOT, IIenodeil U coseil (BO3MOXKHO
UCTOJB30BAHUE BHUJEOMATEPHANIOB); TPOBEACHHE OIBITOB, HILIIOCTPUPYIOIIUX
MPU3HAKH TPOTEKAHUS peakIMii MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIJICICHUE
rasza, oOpa3oBaHUE BObl); OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakiuii (ropeHue, peakUuu pas3ioKEHUs, COCIUHEHUs);
pacrio3HaBaHHE HEOPraHMYECKUX BELIECTB C IOMOINBI0 Ka4eCTBEHHBIX pPEaKkIHMi Ha

HOHBI; PCIICHNEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne 1 ux COCAUHCHUA

2.1

OO6mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
crenieHn okuciieHUus. CTpoeHHEe M (U3NYCCKUE CBOMCTBA NPOCTHIX BEHICCTB —
raJIOreHOB. XMMHUYECKHE CBOMCTBA HA TpUMeEpe XJIopa (B3aMMOJICHCTBHIE ¢ METAJIJIaMH,
HEMeTaJlllaMHy, 1en049aMu). Xs1opoBoaopo. CossHas KUCI0Ta, XUMUYECKUE CBOWCTBA,
MoJTy4eHue, IpuMeHeHne. J[elcTBIe XJIopa U XJIOPOBOOPO/Ia HA OPTaHU3M YeTIOBEKa.

Baxneiimme XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Obmas xapakTtepuctuka 3meMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — KUCJIOPOJia U cephbl. AJIOTPONHbIE MOAMU(PUKALUU KUCIOPOJAa M CEpBhI.
Xumuueckue cBoicTBa cepbl. CepoBOIOPOa, CTPOCHHUE, (PU3MUECKHE M XUMHUYECKHE
cBorcTBa. OKCUABI CEphl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHasl KUCIOTa,
(bu3mYecKre W XMMHYECKHE CBOMCTBA (0OIIHME KaK MPEACTaBUTENS Kiacca KUCIOT U
crenudrueckue). XUMHUECKUE pEaKIMH, JIeKAlie B OCHOBE MPOMBIIIICHHOTO
crnocoba mnonydeHust cepHoM KuciaoThl. llpumenenue. Conm CepHOM KHCIOTHI,
KauecTBEHHAsi peakius Ha cynbdar-uoH. HaxoxaeHue cepbl u €€ COCAMHCHHIA B
npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpPYXalolled Cpellbl COCAMHEHUSIMU CEpBI
(KUCOTHBIE  JNOXKIW, 3arpsA3HEHHWE BO3IyXa U BOJOEMOB), CIOCOOBI  €ro

MpeA0TBpAILECHUS

2.3

OOmiass xapakTepucTuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTENIEHN OKHUCIEHUS. A30T, pacpoCTpaHEHUE B MPUPOJE, PU3NUECKUE U
XUMUYeckne cBoricTBa. KpyroBopot a3ora B mpupoge. AMMHUaK, ero pu3nuecKue u
XMMHUYECKHE CBOMCTBA, MOTy4YeHHe U npuMeHenne. Coiau aMMOHMsA, UX (pU3ndeckue u
XUMHUYECCKHUEC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas p€aKknuusd Ha HWOHbBI aAMMOHMUA.

A30oTHas KucjoTa, € MmoyiyueHue, (u3nueckue U XMMHYecKHe cBoicTBa (oOlIue Kak
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IIPEICTaBUTEINS KJlacca KMCIIOT U crienuduueckue). Mcnonb3oBaHue HUTPATOB U COJIeH
aMMOHMSI B KaueCTBE MMHEPAJIbHbIX yAOOpeHHHd. XHMHUYECKOe 3arps3HeHue
OKpYKaroIlen cpesibl COEUHEHUSIMH a30Ta (KUCIOTHBIE OKAH, 3arpsi3HEHUE BO3AyXa,

TOYBBI U BOJOEMOB)

2.4

®ocdop, amnorponHsle Moaupukauuu Qocdopa, ¢uznUecKUe U XUMUYECKHE
coiictBa. Oxcun docdopa(V) u docdhopHas xkucinora, GuU3NYECKUe U XUMUYECKHE
cBOMCTBa, mnomyueHue. Mcmonms3oBanue QocdaroB B KauecTBe MHUHEPAIBHBIX

yno0peHuit

2.5

OOmas xapakrepuctuka 3yeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHHW OKUCICHHS. YTJIEepoA, auIOTPONHbIE MoAupuKaimy,
pacmpocTpaHeHHe B TMPHpoJE, (PU3NIECKHE M XUMHUYECKHE CBOWCTBA. ACOpPOIHS.
Kpyrosopot yriepona B npupoae. OKCHIIBI yTaepoaa, uX GU3HYECKHe U XUMUYECKUE
CBOWCTBA, IEHCTBHE HA )KUBBIE OPTaHU3MBI, IOJTYYCHUE U IPUMEHEHHE. DKOJIOTUIECKHE
npo0OJieMbl, CBsi3aHHbBIE ¢ OKcHaoM yriepona(lV); rumoresa ri106aIbHOTO MTOTETUICHHS
KIIUMaTa; TMapHUKOBBIA AQQeKT. YronpHas KHCIOTAa U €€ CONH, UX (U3NYECKHE H
XMMHUYECKHE CBOMCTBA, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-uoHBL. Mcnonp30oBaHne KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

HepBOHa‘{aHBHBIC MOHSTHS 00 OpPraHN4YCCKUX BCUICCTBAX KAK O COCAUHCHHUAX YIJICpOaa
(MeTaH, 9TaH, 9TUJICH, aICTUJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB u
XUMHYECKOE CTPOCHHUC. IToHsiTHE O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: XKHpPaAX, 6en1<ax,
yria€soagax — M UX POJIM B )KU3HU YCIJIOBCKA. MaTepI/IaJ'II)HOC CANHCTBO OPraHU4YCCKUX U

HCOPraHUMYCCKHUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckue U XMMUYECKUE CBOMICTBA, MOITY4YEHHE U NPUMEHEHUE.
Coenunenus kpemHus B npupoje. Oouue npeacrasienust 06 okcune kpeMuus(1V) u
KpeMHueBoil kuciore. CHIMKaThl, HMX MHCIOJb30BaHME B OBITY, MEAMIMHE,
IIPOMBIIIIEHHOCTH. BakHeWIne CTpOUTENbHBIE MaTepuaibl: KepamMHKa, CTEKIIO,
LIEMEHT, 0€TOH, kese300eToH. [Ipobaembl 6e3011acHOro UCIOIb30BAHUS CTPOUTENBHBIX

MaTepuajioB B HOBCGHHGBHOﬁ KHN3HU

2.8

XUMHUYECKUI 3KCIIEPUMEHT: U3yueHHe o0pa3l[0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB
COJITHOW KHCJIOTHI, MPOBEJCHHE KAa4eCTBEHHBIX pEAaKIWHd Ha XJIOPUA-HOHBI |
HAOJIO/ICHNE TIPU3HAKOB WX MPOTEKAHMS; OIBITH, OTpaKaroupe (GU3NUECKHe |
XMMHYECKHE CBOWCTBA TaJOT€HOB M HX COCAMHEHHMH (BO3MOXKHO HCIIOJIb30BAHHUE
BUJICOMATEPUAJIOB); O3HAKOMJIEHWE C O0pa3llaMu  XJOpPUAOB  (TaJOre€HUI0B);
O3HAaKOMJICHHE ¢ 00paslamMu Ccepbl M €€ COCIMHEHHSMH (BO3MOXKHO HCIIOJIB30BAHHE

BUJICOMATEpHAIIOB); HAOJIONEHUE TMpolecca OOYIIIMBAaHUS caxapa IOJ JCHCTBHEM
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KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI; M3yYCHUE XUMHUECKUX CBOMCTB pa30aBIIeHHOMN
CEpHOI KUCIIOTHI, TPOBE/ICHNE KAaUeCTBEHHOW peaKIn Ha cyb(aT-uoH u HaOIro1eHue
MpU3HaKa e€ MPOTEKaHUs; 03HAKOMJICHHE C (PU3HMUECKUMU CBOMCTBAMU a30Ta, pocdopa
Y UX COCTMHEHNH (BO3MOXHO UCTIOIh30BaHUE BUACOMATEPHATIOB), 00pa3iaMu a30THBIX
u ¢ochopHbIx ynoOpeHuil; monydeHue, coOMpaHHe, pAacHO3HABaHUE M H3YYCHHUE
CBOWCTB aMMMaKa; MPOBE/ICHUE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMA U Qocdat-
HWOH U HU3YYCHHUC INPHU3HAKOB HUX MPOTCKAHUA, B33,HMOI[€I>1CTBPIC KOHL[GHTpPIpOB&HHOfI
a30THOM KHCIIOTHI ¢ ME/IbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB); H3yUCHUE
MoJielel KpUCTANTMYECKUX PeIETOK anMasa, rpadura, QpysuiepeHa; 03HaKOMJICHUE C
MpoLeCCOM  aAcOopOLMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a; IMOJIy4eHHEe, COOMpaHUE, pPAcllO3HABaHUE U H3Y4YCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJCHHE KaueCTBEHHBIX peakluid Ha KapOOHAT- U
CHJIMKAT-WOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHMS; O3HAKOMJICHHE C MPOAYKIHEH
CHWJIMKaTHOM TPOMBIIIJICHHOCTH; pEUICHHE HKCIEPUMEHTAIBHBIX 3a/Jad 10 TeMe

«Bakuenme HeMeTaJUIEI U UX COETUHEHUS)

Mertamisl 1 uxX COCIUHCHUA

3.1

OOmasi xapakTepUCTHKa XUMUYECKUX JJIEMEHTOB — METaUIOB HA OCHOBAHHH HUX
nonoxxenus B [lepuonnueckoi cucreme xumuyeckux 3iemeHToB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHue MeTaioB. MeTamnueckas CBSi3b UM MeETaJlJIM4yecKas

KpHUCTaJNIN4ecKas peléTka. DIeKTPOXUMUYECKUH Psii HAapsKEHUH METalIoB

3.2

Odusnueckue W XUMHUYECKUE CBOMCTBA MeTauioB. OOmme crocoObl MOTyYCHUs
MeTauioB. [IOHATHE O KOPPO3WH META/UIOB, OCHOBHBIC CITOCOOBI 3alIUTBI UX OT
kopposuu. CruiaBsl (CTajdb, YyTyH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY

" IPOMBIINIJIICHHOCTH

3.3

[I{erounble MeTaIUIBL: MOJ0KEeHKE B [Ieproandeckon cucTeMe XUMHYECKUX JJIEMEHTOB
J.1. MeHnneneea; CTpOCHHME UX aTOMOB; HAaXOXJIeHHE B mpupoze. Pusznueckue u
XMMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUABI HATPUS

n KaJius. HpI/IMeHeHI/Ie IIEJI0YHBIX METAJIOB U UX COCAUHECHUN

3.4

[IleoyHO3EMENBHBIE METAJIBI MarHuidi M KaJbLUi: nojoxkeHue B llepuonnueckon
cucremMe XuMmMuuyeckux odnemeHtoB .M. MenneneeBa; CTpoeHME UX aTOMOB;
HaxoxjaeHue B mpupojne. Ousznueckue U XMMHUUYECKUE CBOMCTBA MAarHus M KajblHs.
Baxneiimme coegmHeHus Kaiublius (OKCHA, THAPOKCHI, coiin). JKECTKOCTh BOABI U

crocoObI €€ ycTpaHeHUs

3.5

Amomununil: nonoxkenue B Ileproanueckoi cucrteme XuMmHu4ecKux aieMeHToB JI.M.
MenneneeBa; CTpOCHHE aTOMa; HaxoXKAcHWE B mpupoae. dusnueckne M XMMHUYECKHE

CBOICTBa aMOMHUHMA. AMGPOTEPHBIE CBOMCTBA OKCH/IA M THIPOKCHUIA ATTFOMUHUS
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3.6

Kenezo: monoxenue B Ilepuonuueckod cucreme XuMU4YecKux syemMeHtoB J[.U.
MeHneneeBa; CTpOEHUE aToMa; HaXOXJIeHUEe B mpupoje. Ousnueckne U XUMHIECKHE
cBoicTBa xene3a. Oxcusl, rupokcuasl U conu xkenesa(ll) u sxeneza(Ill), ux cocras,

CBOMCTBA U ITOJIyYEHUE

3.7

XUMHUYECKUI HKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3lamMM METaJIOB M CILIaBOB, UX
(¢u3NYeCKUMU CBOWCTBAMM; M3yYEHHE PE3YJIbTaTOB KOPPO3MU METAUIOB (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUAA KabIU
W HATpus C BOJOH (BO3MOXXHO HCIIOJIb30BAHHME BHJICOMATEPUANIOB); HCCIEIOBAHHE
CBOWCTB KECTKOM BOJBI; Mpollecca TOPEHHs JKele3a B KHUCIOpoae (BO3MOXKHO
WCTIOJIh30BaHUE BUICOMATEPHAIIOB); NMPU3HAKOB MPOTEKAHHS KAYeCTBEHHBIX PEaKITH
Ha WOHBI (MarHMsl, KaJbIMs, adtoMuHUS, uHKa, xkene3a(ll) u xenesza(Ill), meau(Il);
HaOJTI0ZICHNE ¥ ONMCAHKE MPOIIECCOB OKPANTMBAHNS TUIAMEHH HOHAMU HATPHS, KAJIUS H
KaJbIHsl (BO3MOYKHO MCIIOJIB30BaHUE BUEOMATEPHAIIOB); UCCIIEIOBaHNE aM(DOTEPHBIX
CBOMCTB TUAPOKCHIA AJIFOMHUHUA U TUAPOKCH A IUHKA, PCIICHNUE SKCIICPUMCHTAJIbHBIX

3a1a4 110 TEMC «Baxxneime MeTalIbBl U UX COCOHUHCHUA»

XuMHs U OKpyXKarolas cpeaa

4.1

Hosrie MaTepuajbl U TCXHOJOTHU. BemectBa n MaTcpuajbl B MOBCEAHEBHOM KU3HU
yeloBeKa. XUMHUSI U 300POBBE. be3omacHoe ucHonIb30BaHHUE BEIISCTB M XUMHUUYECKUX

peaKHI/Iﬁ B 6BITy. HepBa;I InmomMouib IMpu XUMHUYICCKUX 0KOr'aX U OTPABJIICHUAX

4.2

OCHOBBI JKOJIOTMYECKOM TI'PaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpYy KaroIlen
cpenpl ITJAK. Pomp XxumMum B pemieHud 3Kojoruueckux mpoOiem. IlpuponHbie
WCTOYHUKU YIJIEBOAOPOJIOB (yrojib, MPHUPOAHBIN ra3, HedTb), MNPOAYKTHl HX

nepepadOoTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: M3yueHue o0O0pa3loB MaTepuaioB (CTEKJIO, CIUIABbI

METaJlJIOB, OJIMMEPHBIE MAaTEPHUAIIBI)
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ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA3OBATEJIbHOM NPOT'PAMMbI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

Kona
NMPoBePsIEMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM 0a30BOr0
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTe/JIbHOI MPOrpaMMbl OCHOBHOI0
o0mero oopazosanusi Ha ocHoBe ®PI'OC

1

IIpencrasnenue:

11

0 MO3HABAEMOCTH SIBJICHUM NMPUPObI, HOHUMaHUuEe O0BEKTUBHON 3HAYMMOCTH
OCHOB XMMHYECKOH HAyKH Kak OO0JIACTH COBPEMEHHOT'O €CTECTBO3HAHWUS,
KOMITOHEHTa OOILIEH KyJIbTYphl U NMPAKTHYECKOH AESITEIBHOCTH YEIOBEKa B
YCIIOBUSIX COBPEMEHHOI'O OOLIECTBA; IOHUMaHUE MECTAa XUMUHU CPEIH IPYTUX

CCTCCTBCHHbBIX HAYK

1.2

O HAYYHbIX MCTOAAX IIO3HAHHA, B TOM YHCJIC ISKCIHCPUMCHTAJIBHBIX U
TCOPCTUYCCKUX METOAAX HCCICHOBAHHA BCIICCTB W U3YUCHHUA XHUMHYCCKUX
peaKuHﬁ; YMCHHUC HUCIIOJIB30BATH MOACIIN JIJIs 00BICHEHUS CTpOCHHA aTOMOB

U MOJIEKYI

1.3

0 cdepax mnpodhecCHOHATHFHON NESITEIBHOCTH, CBSA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMHU HA JTOCTHIKCHHUSIX XUMUUECKON
HAyKH, YTO IO3BOJHUT OOYYAIOUIMMCS paccMaTpHBAaTh XUMHIO Kak chepy
cBoeil Oyaymieit mpodecCHOHANBHON ACSITeTbHOCTH U CIIENaTh OCO3HAHHBIN
BBIOOp XUMHM Kak NPO(QHUIBHOIO TNpeAMeTa IMpH MNEepexoie Ha YPOBEHb

cpenHero o0mero oopa3oBaHus

Bnanenue cucremMoll XMMHUYECKHUX 3HAHUM U YMCHUC NPHUMCHATH CHCTCMY

XUMHNUYCCKHUX 3H8.HI/II71, KOTOpas BKJIHOYaACT:

2.1

BaO)KHEHIITNE XUMHUYECKHE TIOHITHS: XUMHUYECKUN AJIEMEHT, aTOM, MOJIEKYIIa,
BEIIIECTBO, TMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS W HEOJHOPOIHAS
CMEChb, OTHOCHUTCIBHBIC AaTOMHAsA W MOJICKYJIpHAasA MAacCChl, KOJWMYCCTBO
BEIIECTBA, MOJb, MOJSIPHAS Macca, MOJSIPHBIA OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJIb (CpemHsisl), XUMUYECKas pPEeaKiys, PEaKkIUuu COCIUHCHHUS,
pPEaKLUK PA3TIOKECHUS, PEAKLIUH 3aMEIeHUs, Peakiuu OOMEeHa, TEIUIOBOM
s deKT peakuuu, 3K30- U SHAOTEPMUIECKUE PEaKIHU, PACTBOP, MAacCOBAsI OIS
XUMHUYCCKOI'O 3JICMCHTA B COCIMHCHHU, MACCOBAasA MOOJA W MTPOLCHTHAA
KOHIICHTpAIIMs BEIIECTBA B pAaCTBOPE, AP0 aToMa, SJIEKTPOHHBIN CIION aToMa,
aToMHasi oOpOuTalb, paAUyC aToMa, BAaJEHTHOCTh, CTENEHb OKHCIICHUS,

XUMHYCCKasA CBA3b, OJOJICKTPOOTPULATCIIBHOCTL, IIOJKIPHAA W HCIOJIApHAas
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KOBAQJICHTHAs CBSI3b, HOHHAS CBS3b, METAJUINYECKAS CBSA3b, KPUCTAJUIMYECKAS
peméTka (aTOMHasi, HOHHAsI, METaJUIMYecKasl, MOJIEKYJIipHasi), MOH, KaTHUOH,
AQHUOH, DJJIEKTPOJIMT W HEDJIEKTPOJIUT, DJIEKTPOJIUTHUYECKAs JIHCCOLMALINS,
peaknud HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIC PEAKIIUH,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAaHOBIICHUE, DJICKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEaKIUH, CKOPOCTh

XMMHMYECKOH peakuuy, katainusarop, [1/IK, koppo3us meTamios, CIuiaBsl

2.2

OCHOBOIIOJIararoume 3aKOHBI XHUMUU: 3aKOH COXpPaHCHUA MacCcCHhlI,
HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH HI/I MCHI[CJ'IGCBEI, 3dKOH IIOCTOAHCTBA COCTaBa, 3aKOH

ABoraapo

2.3

TCOpHUU XUMHUH: aTOMHO-MOJICKYJIApHAsA TCOPHs, TCOPHUA BJ'IGKTpOJ'II/ITI/I'-ICCKOI\/’I

Jucconuannun

Brnanenne ocHOBaMU XMMUYECKON TPaMOTHOCTH, BKITFOUAIOILICH:

3.1

YMCHUC MPABUIIBHO UCITOJIB30BATh N3YUCHHBIC BCUICCTBA U MATCPUAJIbL (B TOM
qucCJIC MHUHCPAJIbLHBIC y,[[OGpCHI/Iﬂ, MCTAJUIbl W CIIJIaBbl, HPOAYKTbI
nepepa60TKH MNPUPOAHBIX MCTOYHUKOB YTJICBOLOPOJ0OB (erIH, MMpUpPOAHOTO
rasa, He(bTI/I) B 6BITy, CCIILCKOM XO3$II>1CTBC, Ha MMPOU3BOACTBC U IMIOHUMAHUC
3HA4YCHUA KUPOB, 66J'IKOB, YIJI€eBOAOB JisI OpraHU3Ma 4YCJIOBCKA, YMCHHUC
MMPOTrHO3UPOBATH BJIIUAHUC BCHICCTB U XUMHUUYCCKHUX IPOUCCCOB HA OpraHU3M

YeJI0BEKa U OKPYKAIOILYI0 IPUPOIHYIO Cpeay

3.2

3.3

yMEHHE UHTETPUPOBATh XMMHUUECKHE 3HAHUS CO 3HAHUSAMH JPYrUX y4eOHBIX
IIPEAMETOB

HAJIMYKME OmbITa paboOThl C pPa3IMYHBIMH HCTOYHMKAMH HH(DOpPMALUHU 10
XUMUM (Hay4yHasi 1 HAy4HO-TIOIYyJISIpHAs JINTEPATypa, CIIOBApH, CIIPABOYHUKH,

MHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO O BC€IICCTBAX, HX
MNPpEBpalICHUAX U MPAKTUICCKOM IIPUMCHCHUN U YMCHUC UCITIOJIb30BATH e€ s

PCUICHHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

Bnanenue ocHOBaMHM MOHSITHHHOTO ammapara W CHMBOJIMYECKOTO SI3bIKa
XHUMHHU JJI COCTaBJICHUS] (OpMYJ HEOPraHMYECKHX BEIIECTB, YPaBHEHUH
XUMHUYECKHX peaklnid; ocHoBaMH xumudeckord HomeHKIaTypsl (IUPAC u

TPUBHAJIBHOI)

YMeHne oObSICHATH CBSI3b TIOJIOKEHUS deMenTa B [leproandeckoii cucreme
C YHCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB

(coctaB M 3apan sapa, o0IIee YMCIO 3JIEKTPOHOB), pacHpeleIeHUEM
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AJIEKTPOHOB 10 YHEPreTHUECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPHOJOB,

KaJIyus U KaJlbITUuA

[IpencraBieHne O NEPUOAUYECKON 3aBUCUMOCTH CBOWMCTB XHUMHUYECKUX

AJIEMEHTOB (painyC aToMa, JIEKTPOOTPUIIATEIHOCTD), IPOCTHIX M CIOXKHBIX

° BEIIECTB OT MOJOXKEHUS 37eMeHToB B [lepuonnyeckoil cucrteme (B Malbix
MEepHoAaX U TTaBHBIX MOATPYIIIAX) U AJIEKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue kiaccuuuupoBaTth:
7.1 XUMUYCCKHUE DJIEMEHTBI
7.2 HEOPTraHWYECKHUE BEIIECTBA
7.3 XUMUYECKHE PEaKIuu
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMHYECKUX PJIEMEHTOB, 3apsiji HOHA
8.2 BUJ] XUMUYECKOU CBSI3U U TUIl KPUCTAIIMYECKON CTPYKTYPhI B COSTMHEHUSAX
8.3 XapakTep Cpeibl B BOAHBIX PACTBOpPAX BEIIECCTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTEIh H BOCCTAHOBHUTEIb
9 YMeHne XapakTepu30BaTh (GU3MUCCKHE U XUMUYCCKHE CBOMCTBA:
9.1 MIPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPOJI, TpaduT, ajiMa3, KPEMHHIA, a30T,
' docdop, cepa, XJI0p, HATPHIA, KaJTUil, MATHHM, KaJIbI[UI, aTIOMUHUH, JKEJIe30)
CJIIOXHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PAcTBOPOB (BO/Aa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOIOPO, OKCUJIBI U TUAPOKCU I MeTaiioB |-IIA rpynm,
9.2 amomunus, menu (1), nunka, sxenesa (11 u 1), okcuasr yraepona (11 u 1V),
kpemuus (1V), azota u pocdopa (111 u V), cepor (IV u V1), cepaucras, cepnas,
a30THCTas, a30THasA, hochopHas, yroyibHas, KpEMHHEBast KUCIIOTA U MX COJIH)
MPOTHO3UPOBATH M XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X
9.3 COCTaBa W CTPOCHWS, IPHUMCHCHHE BEIICCTB B 3aBUCHMOCTH OT UX CBOKCTB,
' BO3MOXXHOCTh IPOTEKAHHUS XHUMHUYCCKHX TIPEBPAIICHUH B Pa3IMYHBIX
YCIIOBUSAX
10 YMeHHEe COCTaBIIATh MOJICKYJISIPHBIE U MOHHBIC YPAaBHCHHS PEAKIIHiA, B TOM
qHcIe:
10.1 peaxiuii HFOHHOro oOMeHa
10.2 OKHCITUTETbHO-BOCCTAHOBHUTEIILHBIX PEaKITHit
103 WITIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIAcCOB (TPYII)
' HEOPTaHMYECKHUX BEIICCTB
104 MOITBEPKTAIONIUX TCHETHUECKYIO B3AUMOCBSI3b MKy HUMU
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11 YMeHHe BBIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJISKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO
' JIOJTFO XMMHYECKOTO 3JICMEHTA B COSIUHECHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUYECKUX PEAKIUNA M HAXOIUTh KOJMUYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WM MPOYKTOB peakluu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIJaMH HAyYHOTO TO3HaHUs (HAOIIOJICHHWE, W3MEpCHHUE,
191 OKCIIEPUMEHT, MOJCIUPOBAHUE) TIPU H3YYCHHUU BEUIECTB U XHUMHYCCKUX
' SIBIICHUH; yMEHHE CQOpPMYIUPOBATH MPOOJIEMYy U TPEIJIOKUTh MyTH €&
pelieHus
122 0e30macHoi paboThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU MOCYA0N U
' 1a00paTOPHBIM 000PYI0BaHHEM
mpaBujaMu 0€30MacHOTO OOpAIIeHHs C BEIICCTBAMHU, HCIOJIB3yEeMBIMH B
MTOBCETHEBHOM JKU3HH, TTPABUJIAMU ITOBEJICHUS B IEJISIX COCPEIKEHNUS 30POBbS
12.3 U OKPYXKalIIeH NpUPOJAHOW Cpejbl, IMOHMMaHHWEe Bpeaa (OMacCHOCTH)
BO3JICHCTBUS Ha JKUBBIC OPraHU3MBI OINPEICIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIIICHUS U TIPEIOTBPAIICHHS KX BPEIHOTO BO3ICHCTBHUS
13 Hanwuue npakTHYECKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEIYIONINX XUMHUYECKUX IKCIICPUMEHTOB:
U3yYCHHE U OIUCcaHWe (PU3UYECKHX CBOWCTB BEIIECTB, O3HAKOMJICHHE C
13.1 GU3MYECKUMU M XUMHYECKHMH SIBICHUSMU; OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEaKINi
13.2 U3y4EeHHE CIIOCOOOB pa3fiesieHus: cMeceit
MOJTyYeHUE KHUCIIOpOJa M W3YyYCeHHE ero CBOWCTB; MOJyYEeHHE BOAOpOJA U
13.3 WU3YYCHHE €r0 CBOWMCTB; IOJIyYCHHE YIJICKUCIIOTO Ta3a W HM3yYeHHE €ro
CBOIICTB; MMOJy4YEHUE aMMHUaKa U U3YYEHUE €r0 CBOMCTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPEACITEHHON MAaCCOBOU I0JIEN pACTBOPEHHOTO
' BEILIECTBA
135 MPUMEHEHHUE WHIIUKATOPOB (JJaKkMyca, MeTHIIopaHka U (heHondranenHa) s
' OTIpeJIeNIeHHUs] XapaKTepa Cpe/ibl B pacTBOpaX KUCIOT U IIeouen
WCCIICZIOBAHUE W OIMCAHWE CBOWCTB HEOPTaHWYECKHX BEIECTB Pa3IMYHBIX
13.6 KJIaCCOB; M3YYCHUE B3aMMO/ICUCTBHSI KUCIIOT C METAJITAMU, OKCHJIAMHU METAIIJIOB,

paCcTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAaHHUAMH, COJISIMH, IIOJTYYCHHC
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HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO MeETajula IPYruM U3
pacTBopa COJM; HccieloBaHHME aM(OTEpHBIX CBOWCTB T'MJIPOKCHIOB

AJIFIOMUHUA U ITUHKAa

13.7

pelIeHue HKCIEPUMEHTABHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUI»; «DJIEKTPOJIUTUYECKAs JIHCCOLIMALIMY;
«Baxwneiiiie HeMeTalllIbl U UX COSAUHEHUN»; «BakKHeHIue MeTaljIbl M UX

COCOUHCHUA»

13.8

XHUMUYECKHE JKCIIEPUMEHTBI, WJUTIOCTPUPYIOIIHE TPU3HAKU TPOTEKAHUS
peaKifii IOHHOTO OOMEHA; KaUYeCTBCHHBIC PEAKIIMU HA MPUCYTCTBYIOIIUE B
BOJHBIX PAacTBOpax HMOHBI: XJOPHUA-, OPOMHI-, HOIUI-, CyIbdaT-, hocdar-,
Kap60HaT-, CUJINKAT-aHUOHBI, THAPOKCUA-HNOHbLI, KATUOHBI aMMOHUS, MarHus,

KaJIbIIMSI, AIFOMUHUS, JKee3a (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHue:

141

NpEACTABIATH PC3YJIbTAThI OKCIICPUMCHTA B (’popMe BBIBOJIOB, 1OKa3aTCIbCTB,

rpauKoB 1 TaOJIUI U BBISBIIATH SMIMPUUECKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMNBATb CBA3U MCKAY PCAJIBHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH M IIpoLeCCaMU, IIPOUCXOAAINMMU B MAKpO- U MHUKPOMHPE,

00BACHATH IIPUYINHBL MHOFOO6paSI/IH BCIIICCTB
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IHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYaiAPCTBEHHOM 3K3AMEHE 110 XUMHWH

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 IlepBoHaYaJIbHBIE XUMUYECKHE ITOHATHUSA
1.1 YucTteie BemecTBa 1 cmecu. CriocoObl pa3aeneHus cMecei
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31eMEHTbl. CHUMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
' IIpocTsie U CI0KHBIE BELIECTBA.
13 Xumnueckass (opmyia. BaneHTHOCTh aTOMOB XHUMHUYECKHUX 3JeMEHTOB. CTeneHb
. OKHCJICHHUS
14 3aKOH IIOCTOSTHCTBA cOcTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca. OTHOCUTENbHAS
' MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XUMUUYECKOTO 3JIEMEHTA B COEAMHEHUU
L5 KomuyectBo BemiectBa. Monb. MonsipHass Macca. Momsipablid 00bEM  Ta30B.
' B3aumocBs3b KOIMUECTBa, MACCHI M YUCIIA CTPYKTYPHBIX €MHUILL BELIECTBA
16 Ou3nyecKue U XUMHUYECKHE SBJICHHSA. XUMUYECKas peakuusi U €€ MpU3HAKU. 3aKOH
' COXpaHEHHMsI MacChl BEIIECTB. XUMUYECKNE YPAaBHEHUS
Ilepnognueckuit 3axkoH u llepuognueckas cucrtema XMMHYECKUX 3yeMeHTOB [[.1.
2
Menpeneesa. CTpoeHue aToMOB
Ilepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMHUYECKUX 3semeHToB J[.M.
2.1 Menneneesa. [lepuoasl u rpynmel. @u3nuecKkuil CMBICI TOPAIKOBOIO HOMEpa, HOMEPOB
MIEpUO/1a U IPYIIIbI JIEMEHTA
Ctpoenne atomoB. CoctaB artoMHbIX snuep. HM3otombl. OnektpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0UeK aTOMOB IepBbIX 20 XMMHUYECKUX 3J1eMeHTOB [lepuonnyeckoit
cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKHX DJJIEMEHTOB IEPBBIX TPEX
23 NEpPUOAOB,  Kanus, Kajublus  (paguyca  aTOMOB,  3JIEKTPOOTPULIATENBHOCTH,
' METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB) M HUX COEAMHEHUH B COOTBETCTBUU C
I10JIO’KEHUEM 3JIEMEHTOB B [lepuonyeckoil cucTeMe U CTPOEHUEM MX aTOMOB
3 Crpoenue BemecTna
Xumuyeckass  cBa3b.  KoBaneHTHas — (mojsipHass M HEMOJISIpHAsl)  CBS3b.
3.1 DJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JE€MEHTOB. MoHHas cBA3b. MeTamuindeckas
CBSI3b
3.9 Tunsl KpUCTAIUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKasi), 3aBUCUMOCTh
. CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOH CBS3U
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Baxxueiimme NpEACTABUTECIIN HCOPTAaHNUYCCKHUX BEIICCTB. Hemerannel u ux COCIUHCHHUA.

Metannsl 1 uX COCIUHCHU

4.1

Knaccudukanuss ©  HOMEHKIATypa HEOPraHWYECKHX  COCAMHEHUH:  OKCHIOB
(coneoOpasyromiye: OCHOBHBIC, KHUCJIOTHBIE, amM(pOTEepHbIE) U HecoJieoOpa3yrolue;
OCHOBaHMH (IIET0YM U HEPACTBOPUMBIE OCHOBAHHS); KUCIOT (KHCIOPOCOACPIKALINE U

OECKHCIIOPOJHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

Ddu3znyeckue 1 XUMUYECKHUE CBOMCTBA MPOCTLIX BEIICCTB-HEMCTAJJIOB: BOAOPOJ4, XJI0pa,

KHUCIIOpO/1a, Cephbl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckne U XUMHUYECKHE CBOMCTBA IMPOCTBhIX BEHICCTB-METAJIJIOB: JIUTUA, HATpU,
KaJInusi, MarHvs M KaJIbIHA, a JFOMUHUS, KEJIC3Aa. SHCKTPOXI/IMI/I‘ICCKI/II\/'I paa Haprl)KeHI/Iﬁ

METAaJIJIOB

4.4

®usznueckue W XUMHUYECKHE CBOWCTBA BOJOPOIHBIX COCAUHEHUN HEMETaJUIOB:

XJIOPOBOJIOPO/IA, CEPOBOIOPO/Ia, aMMHAKa

4.5

Odu3nyecKue U XUMUUECKHe CBoicTBa okcu10B HemeTaiuos: cepsl (1V, V1), azora(ll, 1V,

V), dbocdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [TonyueHre OKCHIOB HEMETAIUIOB

4.6

Xumudeckue cBoricTBa okcuaoB: MetaiwioB |A—IA rpynm, muaka, mexu(ll) u xeneza(ll,

[11). TTonyueHre OKCHIOB METALIOB

4.7

4.8

XUMUYEeCKHEe CBOMCTBA OCHOBaHMW W amMQOTEpPHBIX TUAPOKCHUIOB (HA NpUMEpe
TUAPOKCUOB alIFOMUHUSA, *Keye3a, nuHKa). [lonmydyeHue ocHoBaHM M aM@OTEPHBIX

TUAPOKCHUIOB

OOmme XMMUYECKHE CBOWCTBA KHCIOT: XJIOPOBOAOPOAHOH, CEpOBOJOPOAHOINA,
CEepPHHCTOM, CepHOW, a30THOW, GOCPOpHOU, KPEeMHHEBOW, yroibHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M a30THOM KuUCIOT. IlomydyeHue

KHCIIOT

4.9

OO0ume xuMuyeckue cBoiicTBa cpeaHux coineil. [lomyuenue coneit

4.10

[Tony4yenue, coOupanue, pacro3HaBaHUE BOJOPO/I, KHUCIOPOIa, aMMHUAKa, YTICKUCIIOTO

rasa B JabopaTopuu

411

[Toryyenue ammuaka, CepHOUM U @30THOM KUCJIOT B IPOMBITINIEHHOCTH. O01IIHe Cr1ocoOb

MOJIy4YCHHA MCTAJIJIOB

412

I'eneTnueckas cBI3b MCKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

KJ'IaCCI/I(I)I/IKaI_II/IH XHUMHUYCCKUX peaKI_II/Iﬁ 110 pa3JIMYHBIM IIPU3HAKAM: 10 YUCITY U COCTABY
Y4aCcTBYHOIIHUX B PpCAKIIMH BCIICCTB, 110 TCINIOBOMY 3(1)(1)CKTy, 10 U3MEHEHHIO CTEIIEHEH

OKHUCJICHUA XUMHNYCCKUX 3JICMCHTOB
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TernoBoil 3¢ (deKkT XUMHUYECKON peakiuu, TePMOXHMUYECKHE YpaBHEHUSA. OK30- U

> SH/IOTEPMHUYUECKUE PEaKIiH. TepMOXUMHUYECKIE YPaBHEHHS
OKHUCIINTEIbHOBOCCTAHOBUTENbHBIE  peakuud. OKUCIUTENTd W BOCCTAHOBHTEIIH.
5.3 [Iponeccor OKHCIICHHS u BOCCTAHOBJICHHS. DNEeKTPOHHBIH Oamanc
OKHCIUTEIbHOBOCCTAHOBUTEIILHON PEAKLIUU
£ 4 Teopus saekTpoaUTHYECKON AucconManui. KaTHOHBI, aHMOHBI. OJEKTPOJIUTHI U
' HEReKTPoIuThl. CHIIbHBIE U C1a0ble ANIEKTPOIUThl. CTEeNeHb IUCCOLUAIN
- Peakuuu nonHoro oo6mMeHa. Y cioBus NpoTeKaHUs peakuii HOHHOTO0 0OMeHa, MOJHbIE U
' COKpAIIEHHbIC HIOHHBIC YPABHEHUS peaKI1ii
6 XuMHs ¥ OKpyXKaromias cpeaa
BemecTBa 1 MmaTepuaibl B TOBCEAHEBHOM )KU3HU UesloBeKa. besonacHoe ncroip3oBaHue
6.1 BEUIECTB W XHMMHUYECKUX peakiuil B yabopatopuu u ObiTy. llepBas momouis mpu
XUMHUYECKHX 0XKOTaxX M OTPABICHUSIX
XUMHUECKOE 3arpsa3HEHUE OKpYXKarolled cpenbl (KUCIOTHBIE MOXKAM, 3arpsi3HEHHE
6.2 HOYBBI, BO3lyXa U BOJOEMOB), cIOCOOBI ero npefoTepaiienus [IpeaenbHas qonyctumas
. koHueHTpauus BemecTB (IIJIK). Ponb Xxumum B perieHuM 3KOJIOTMUYECKUX IMPOOJIeM.
VYcuenue napHUKoBOro 3 deKTa, pa3pylieHue 030HOBOTO CIIOs
[Tpumenenue cepsl, a3ota, gocopa, yriepoaa, KpEMHUS U UX COEAMHEHHH B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHWe MeTaisioB U
6.3 CIUIaBOB (CTajb, YYTyH, IIOPATIOMUHHMI, OpoH3a) B OBITY M IPOMBIIUIEHHOCTH HX
coequHeHni. [loHATHE O KOPPO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3uu
6.4 [IpupoHBIe HICTOYHUKH YTIEBOJOPOAOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX
' nepepadoTku (O€H3MH), UX POJIb B OBITY U POMBIIIJICHHOCTH
[lepBoHayanbHBIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COSTMHEHMSAX YIJIepona
65 (MeTaH, 3TaH, 3THJEH, alETWIEH, 3TaHOJ, IIMLEPHUH, YKCycHas kuciota). Ilonstue o
' OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: XKUpaX, Oellkax, yIJIeBOAaX — U MX POJIM B XKHU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o (opmyaamMm XUMHUYECKUX COETMHEHUIN
7.2 Macchbl (MaccoBOi) T0JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM




