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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[IpenogaBanue 1O XHMMHUU OCYILIECTBIIIETCS B COOTBETCTBUM € OCHOBHBIMH
HOPMATHBHBIMH JOKYMEHTAMH.

1. ®enepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 «0O06 obOpazoBanuu B Poccuiickoii
Denepanum».

2. @enepanbHblii 3akoH oT 19.12.2023 No 618-®3 «O BHECEHMM W3MEHEHUU B
Denepanbublil 3akoH «O06 obpazoBanuu B Poccuiickoit denepariumy.

3. IIpukaz Munnpocseuienusi Poccun ot 31.05.2021 Ne 287 «O06 yTBepkIcHUH
denepalbHOTO  TOCYIAapCTBEHHOTO0  00pa3oBaTEIbHOTO  CTaHAApTa OCHOBHOTO  OOIIETro
obOpazoBanusm» (¢ n3MeHeHus MU Ha 22 ssHBaps 2024 roja).

4. Tlpuka3 Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6 yTBepxkaeHUU
denepanbHOK 00pa30BaTEIBLHON IpOrpaMMbl OCHOBHOrO 00mero oOpazoBaHus» (pela. OT
19.03.2024).

5. Ilpukaz Munnpocenienust Poccun ot 22.01.2024 Ne 31 «O BHeceHUU HM3MEHEHUH B
HEKOTOphle TpuKa3bl MuHHcTepcTBa O0Opa3oBaHusi W Hayku Poccuiickoit Deneparmuu u
MunucrepctBa mpocBemieHus  Poccuiickoit  ®denepanuu, Kkacamomuecs — (enepanbHbIX
TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYaIBHOTO 0Omero oOpa3oBaHUS U
OCHOBHOTO 00111eT0 00pa30BaHUs.

6. Ilpuxaz Munnpocsemienusi Poccun ot 01.02.2024 Ne 62 «O BHeceHMHM U3MEHEHUU B
HEKOTOphle MpuKka3bl MuHnpocsemenus Poceun, kacatomuecs: enepanbHbIX 00pa3oBaTeIbHbBIX
IporpamMM OCHOBHOT'O OOIIET0 00pa30BaHUsI M CPETHETO 00IIET0 00pa3oBaHUM.

7. Ilpuka3 Munnpocsemenus Poccun ot 19.02.2024 Nell0 «O BHeceHMM W3MEHEHUH B
HEKOTOpbIe MpuKa3bl MuHnpocsenieHuss Poccunm m MunucrepcerBa npocsemenus Pd,
Kacatomuecs: (eepasibHbIX TOCYIAapCTBEHHBIX 0OpPa30BaTENbHBIX CTAaHJAPTOB OCHOBHOI'O
0011ero 00pa3oBaHUsY.

8. Ilpukaz Munnpocsemenuss Poccun ot 19.03.2024 Nel71 «O BHeceHMM M3MEHEHUU B
HEKOTOpble MpuKa3bl MuHnpocsenienuss Poccun m MunncreperBa npocsemeHus PO,
Kacatomuecs: (eepasbHbIX TOCYIapCTBEHHBIX 00OpPa30BaTEeNbHBIX CTAHJAPTOB OCHOBHOI'O
0011ero 00pa3oBaHUsY.

9. Ilpuka3z MunnpocBemenust Poccunm ot 21.09.2022 Ne858 «OO0 yTBepkJIeHHH
denepanbHOrO MepevHs: y4YeOHMKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO TIPU pealu3aliu
UMEIOIIUX FOCY/IapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX IPOrpaMM HadallbHOTO OOIIEro,
OCHOBHOTO 0O0IIlero, CpeaHero ooOIero o0pa3oBaHUs OpPraHU3ALUSAMHU, OCYIIECTBISIOIIUMU
00pa30oBaTeNbHYI0 JESATEIbHOCTh, W YCTaHOBJEHHUS TPEAEIbHOIO CpOKa HCHOJIb30BAHUSA
UCKJTIOYEHHBIX YUYEOHUKOBY.

10. IIpuka3z Munnpocsemenus Poccuu ot 21.02.2024 Nel19 «O BHeceHMM U3MEHEHUI B
npunokeHuss Ne 1 u Ne 2 k Ilpukasy Munnpocsemenus Poccuu ot 21.092022 Ne 858 «O6
yrBepxkaeHun  DIIY, nomymieHHbBIX K  HCIOJIB30BAHMIO IIPU  pead3alii  MMEIOLIHNX
rOCYy/IapCTBEHHYIO  aKKpEeIWTalMi0 00pa3oBaTeNbHBIX MPOrpaMM HayaJbHOTO  OOIIEro,
OCHOBHOT'O O0OII[ET0, CpeAHEro ooumero oO0pa30BaHUS OPraHU3ALUSAMH, OCYIIECTBISIOIIMMU
00pa3oBaTeNbHYI0 JIeATENbHOCTh U YCTAHOBJIEHUS TMPEAEIbHOTO CpOKa HCIOJIb30BaHUS
UCKJTIOUEHHBIX YUECOHUKOBY.

11. Ilpuxaz Munnpocsemienust Poccun ot 18.07.2024 rona Ne 499 «O6 yTBepxkaeHun
denepanbHOrO MEpeyHs AIEKTPOHHBIX  O0pa30BaTEIbHBIX PECYpPCOB, JOMYIICHHBIX K
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UCIONB30BAHUIO  TpU  peald3allid  UMEIOMIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIo
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
00pazoBaHU

12. TocranoBnenue IIpaButensctBa P® ot 11.10.2023 Nel678 «OO6 yTBepkaeHUU
IpaBWJl TpPUMEHEHHUs 3JeKTpoHHOro obOyuenus, JOT mnpu peanuszaumumu o00pa3zoBaTeIbHOTO
IIpOLIECCay.

13. IloctanoBnenne I7aBHOrO rocygapCTBEHHOTO CaHUTApHOro Bpada Poccuiickoi
Oeneparun ot 28.09.2020 Ne 28 «OO6 yrtBepxkaenun canutapubeix npasuin CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHe TPeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOydeHUs,
OT/bIXa M 03710poBiieHUs JeTed u mosoaexun» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
MpaBuia...»).

[Iporpamma 1o xuMuu Aa€T TMPEACTaBICHUE O IENsIX, OOMmEeH cTpaTeruu OOyYeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNbHOE PEIMETHOE COJEpkKaHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpUPOBAHHE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPEIEsieT KOJINUYECTBEHHbIC
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, OnpeaesseT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O O0OIIEr0 00pa30BaHusl, a TakKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
HA YypOBHE IMeNeil W3ydeHHs NpeaMeTa W OCHOBHBIX BHJOB YyueOHO-IIO3HABATEIbHON
JESTEIIBHOCTH 00YYaroIIerocst 10 OCBOCHUIO YYEOHOIO COJIEpIKaHuUs.

3HaHME XUMUU CIYKUT OCHOBOM At POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCS, €T0
NPECTaBICHUN O MAaTEPHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX YHEPTUU U 00 HBOJIIOLMU BEIIECTB B MIPUPOJIE, O MyTIX
pelieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

H3yyenue xummmu:

CIOCOOCTBYET peanan3allii BOZMOKHOCTEH 71l caMOpa3BUTHSI U POPMUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ o011el n (yHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUYECKHUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OSKCIEPUMEHTAJIbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B TIOBCEIHEBHOM JKHM3HHM, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CIeNU(UKOW HAay4YHOTO MBIIIJICHHS, 3aKJIaJblBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIS11a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSIM, K TMPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBieHHUsS B OOyYEHUH XUMHH OO0ECIIEUMBAIOTCS CIEeNU(UKON COIepKaHUS
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEICTIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO 00IEro oOpa3oBaHUs OPHEHTHPOBAH HAa OCBOEHHE
00y4JarIIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIHHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepKaHUsi IPOrpaMMBbl 10 XMUMHHU C(HOPMHpOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CopaepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKoW peakuuu. OOGe 3TH CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl IO NPHUHILMILY IOCJIEI0BATEILHOIO Pa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 IEKTPOITUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHSI K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MpOrpaMMbl IO XHUMHH CIOCOOCTBYET (OPMHPOBAHHUIO MPEJCTABICHUS O
XUMHYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO M METOJaM I03HaHUs B Hayke. M3yueHue xumun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW W3 pPaHEe M3YYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaronuit mup», «buonorus. 5—7 knacce» u «duszuka. 7 Kaace».

[Tpu u3ydyeHUn XUMHUU TPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOW HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3afada y4eOHOTO NpenMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUHM, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB M XUMUYECKUX PEaKIIHii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHHW W HMX TNPUMEHEHHMHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy w3yyeHMH XMMHUM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaKHOE 3HAUCHUE
NpPUOOPENTH TaKKue LIETH, KaK:

— (opMUpOBaHNE MHTEJUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUS Ha CUCTEMAaTHYecKoe MpUOOILIEHHE O00ydJaroImuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHne YCIOBUH, CIOCOOCTBYIOIMX MPUOOPETEHUIO OOYyYarolMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITENLHOCTH;

— (opmupoBanue 001IeH PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSCHATh M OLICHHWBATH SBIICHUS OKPYXKAIOIIETO MHUpA, UCIOJB3YysS 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YUYEHWH XUMHHU, TPUMEHATh WX TpPH pelieHuu TmpoldiemM B
NOBCEHEBHOM XU3HU U TPYIOBOM JEATEIILHOCTH,

— ¢opMHUpOBaHUE Yy 00YHAIOIINXCSI TYMAaHUCTUYECKUX OTHOLICHHUM, MOHUMAaHUS LIEHHOCTU
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpensl;

— pa3BUTHE MOTHBAIIUU K OOYYEHHIO, CITOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIETO0 00yUeHHUS.

OO11ee 4ncino 4acoB, OTBEAEHHBIX JUIS U3yYEHHsS XMMHUHU Ha YPOBHE OCHOBHOT'O OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HefieNn0), B 9 kiacce — 68
qacoB (2 yaca B HEZEIIO).



B 8 — 9 xnmaccax o0y4JaroTcs U JE€TH, KOTOPBhIE HYXKJIAIOTCS B CIIEIIAATBLHO CO3AaHHBIX
MEJarOTMYECKUX YCIOBUSIX, T.K. uUMeroT 3akimodeHue MIIIIK o 3axepkke MCHUXHYECKOTO
pa3BUTHS, & UMEHHO TaKWE€ JIETH XapaKTepU3YIOTCS HHU3KOM I03HABATEJIbHOW aKTUBHOCTHIO,
HEJ0CTAaTOYHO pa3BUTOM MOTHBAIME, OBICTPOW YTOMIIIEMOCTbIO IPU HMHTEJUIEKTYaIbHOMN
NEATEILHOCTH, PE3KUM KoJieOaHHEeM pabdOTOCIIOCOOHOCTH M CJIa0OM BOJIEBOM peryJsIuen
MMOBEACHMS.

8 Kiacc 9 kiacc

Kopmynosa Muiiana TymaHoB /leHuc

AptembeBa Asiekcanapa

Koxkuna Esrenus

Ha6opmukos [1aBen

B sTOoM ciydae momkeH paboTaTh MPUHIUI KOPPEKIIMOHHO-PA3BUBAIOMIETO OOyYEHUS,
KOTOPBIN MPEAIOJIaracT CIUSHIE KOPPEKIIMOHHOW pabOThI ¢ YU4EOHBIM MPOIIECCOM.

OCHOBHBIMU KOPPEKIIMOHHBIMU 337auaMu 00pa30BaTeIbLHOrO MPOoLiecca sIBISIOTCS:

- KOPPEKIUs TIO3HABATEILHBIX (YHKIMH (MBIIIJICHUE, BHUMAHUE, ITAMSTh, PEUb);

- KOPPEKIUs IMOLMOHAIIbHO-BOJIEBOM chephl;

- KOPPEKLMS JTUYHOCTH.

OTu 3aa4u ONPEENAI0T OCTPOCHUE COJEpKaHUs YUeOHOTro MaTepuana:

- OIIOpa Ha MPEAMETHO-TPAKTUYECKYIO JEATEIHLHOCTh O0yUarOIINXCS;

- OCYLIECTBJIEHUE MEKIIPEIMETHBIX CBSI3€M M BHYTPEHHMX CBSI3€Ml B paMKaxX €IMHOIO
MpEIMETA;

- BBEJICHUE B COJIEpKaHKE YpOKa 3aJaHHil, 00ECIeunBalOINX aKTUBU3AIMIO U KOPPEKIIUIO
IMO3HABATCIILHOM JCSITCIIFHOCTH,

- UCIIOJIb30BAHUE CXEM, ITAMSATOK.

[TockonbKy CHJIBHBIM MOTHBOM, BBI3BIBAIOIIUM JKEJIAHWE YUYUTHCS, SBISETCS Y4YEOHBIH
ycrex, B MporpamMmy BKIIOYEH MaTepual ONTHMAIbHOW CTETMEeHH CII0KHOCTH, TPeOYoImui ¢
OJIHOW CTOPOHBI JIOCTATOYHOTO HHTEJUIEKTYaJbHOTO HAMPSKEHUS OOyYarolerocs, ¢ JApyrou
CTOPOHBI - JOCTYIIHBIM KaK IO TEMILY, TaK U IO XapaKTePy AEATEIbHOCTH.

B kaxmoit Teme BbIIENEH TJaBHBIM 0a30BBIA MaTepual, KOTOPBIA MHOTOKPATHO
3aKperuisieTcs, a Takke AupdepeHIUpyroTcss yueOHble 3aJaHusi B 3aBUCUMOCTH  OT
KOPPEKIIMOHHBIX 3a]1a4.



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHavyajibHbIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XMMHM B KHW3HM 4YellOBeKa. XUMHUs B cUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax Mo3HaHus B XuMuu. Yuctele BemecTBa U cmecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass Qopmyna. BajgeHTHOCTP aTOMOB  XMMMYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO 2JIEMEHTA B COCJUHECHHH.

KomnyectBo BemiectBa. Mouib. MossipHass Macca. B3auMOCBS3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmynaM XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XUMUYECKHE SIBICHUSA. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXPaHEHMsI Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanuss XUMHUYECKUX peakLuui
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYAOH, ImpaBwjiaMu pabOThl B JIaOOpaTopuu U NpuéMamu
oOpamieHus ¢ 1a0opaTOpHbIM O0OpY/OBAaHHMEM, HM3Y4YE€HUE U OIUCAaHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckux (TUIaBJICHUE BOCKA, TAsTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCALlUs BOJbI) U XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MEJa C KMCIOTOMN) ABJIEHUH, HaOII0ieHNE
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakluil (paszjioxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau menu (II), m3ydenume cmoco6oB
paszeneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH TOBAapEHHOW COJM, HaOJIOJEHHE U ONHCAHHE
pe3ynbTaToOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHe
MoJiesielt MOJIEKyT (IIapOCTEP KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKUX BellleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — 3/€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B npupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluyi TOPEHHUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMblluieHHOCTH. KpyroBopot kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKAIUs
KHCIIOpOJa.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEePMOXMMHUYECKHUE YpaBHEHHUS, HK30- U
OHAOTEPMUUYECKUE peakuuH. TOMIMBO: yroib M MeETaH. 3arpsA3HEHHE BO3/yXa, YCHIECHHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — nanemeHT M mpocroe BemiecTBo. Haxoxaenue Bomopona B IPHUPOJE,
¢buznyeckue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osryueHus. KucioTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Bonma kak pactBoputens. PactBopbl. Haceiuennsle u
HEHACBILICHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpOB B NpUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B Hpupoje. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOI.

Knaccugukanuss Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKcHIOB:
coyieoOpa3yrorniue (OCHOBHBIE, KUCTOTHBIC, aM(oTepHBIe) U HecoseoOpasytomue. Homenkiarypa
OKcH0B. PU3NUYECKHEe U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.



OcHoBanus. Kmaccudukamuss OCHOBaHW: WIENTOYM M HEPACTBOPUMBIE OCHOBAHUSA.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHMH.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinot. @uznyeckiue ¥ XUMHYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Comu. Homenknatypa coneil. dusnueckue u xuMuueckue cBoiicTBa coiieid. [lomyuenue
coJiei.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPE/ICIICHUE COACPKAHUS KUCIOPOa B BO3AyXe, MOTydeHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOJIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS U MPEKpAIIECHUs TOpeHus (moxapa), 0O3HAaKOMJICHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOHMpaHue, pacrno3HaBaHUE U
M3yueHue CBOMCTB Boaoponaa (TopeHue), B3aumozeiicTBue Bogopoaa ¢ oxcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 monb, uMccaeaoBaHUE OCOOECHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMil HEUTpalIu3aluu, [OJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuonuveckuii 3axkon u Ilepuoguyeckasi cucrema xumuideckux djaemenros /. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKHN KIACCU(DUKAIIUU XUMUIECKUX 3JIEMEHTOB. [IoHATHE O Tpymnax CXOIHBIX
AIIeMEHTOB (ILEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux osnemeHtoB J[. WM.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX sfep. M3oromsl. OnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOUEK aTOMOB TEpBbIX 20 XUMHUYECKHUX AIeMEeHTOB [leprnoandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAINTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U MepruoaMm.

3nauenue [leproanueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XUMHUECKUX 3JIEMEHTOB
JUISl pa3BATHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETIOJISIpHAs ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporieccsl okucneHus
1 BOocCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuii Ixcnepumenm:

n3ydeHrne oOpas3lloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJIEHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMHu KUCIOT W IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKuil (TOpeHUEe, peaKkiiuu pas3ioKeHUs, COSTUHEHHS).



Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€W MPU U3YyUYEHUM XMMHUH B 8 KJIACCE OCYIIECTBIISICTCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHI,
SIBJISIFOLUXCS] CACTEMHBIMU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyUHbIH (DakT, runoresa, Teopusi, 3aKOH, aHAIH3,
CUHTE3, KIacCHU(pUKaluUs, MEePHOANYHOCTh, HAONIOJACHHUE, OKCICPUMEHT, MOJACIUPOBAHNUE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJIa, J3JEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIWYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOIBI, IMOJIE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.
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BeurecTBo M XMUMHUYECKas peaKkuusi

[lepuonnueckuit 3akoH. llepuogmueckas cucrema xumudeckux »sieMmeHtoB . U
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJbLMS U HUX COCAUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIEeMEHTOB B lepronyeckoit cucteMe U CTpOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMUMHYECKOW CBs3M. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHAE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYEeCKHX peakluid M0 pa3IMYHbIM MpPU3HAKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo HU3MEHEHHIO CTeleHEeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINHU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTe o ckopocTu XuMHueckoi peakiuu. [loHsaTtue o6 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peaknusax. [loHsTHe O TOMOTeHHBIX M TeTEePOreHHBIX peakiusax. [lonsrue o
karanuze. I[loHsiTHE O XuMHUYeCcKOM paBHOBecHMH. DaKTOphL, BIMSIOUME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIA OamaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YpaBHEHUNW OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust SMEKTPOJUTHUUECKON TUCCOLMAIUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JHMCCOLMALMKM BEHIECTB C PA3IUYHBIMA BHJAMH XHMHUYECKOW CBSI3H.
Crenens aucconuanuu. CHIbHBIC U C1a0bIE DIIEKTPOIUTHI.

Peaknuu moHHoro oOMeHa. YCJIOBUS MPOTEKaHUSI pEaklUii MOHHOTO OOMEHa, TOJTHBIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
MPEJICTAaBICHU 00 DIEKTPOIMTUYECKON Auccoruaiui. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTAUTMYECKUX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATPHS),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW PEAKIMHW OT BO3JACHCTBUS Pa3TUIHBIX
(bakTOpoOB, UCCIETOBAHKUE SIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIUAIIN
KHUCJIOT, IIeno4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MAaTepHalIOB), IMpPOBEICHUE
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OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACICHHE Tra3a, 0Opa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHue, peakuuu pasjoXkKeHUs, COEAMHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKHX BELIECTB C IIOMOIBIO KAaYECTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/ibl U HX cOeJUHEHHSA

OOmast xapakrepucTuka rajoreHoB. OCOOCHHOCTM CTPOEHHMs aTOMOB, XapaKTepHbIE
crerieHu okucienusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
miesouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npruMeHeHue. JleficTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesloBeka. Baxuelme xjiopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakTepucTuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHrne M (QU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIMN KUCIOpOJa U cepbl. XUMHUYECKHUE CBOICTBa
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPEACTaBHTENS Kiacca KHUCIOT M CIeHu(HUUecKue). XUMHUYECKHUE pPEeakluu,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a MosydeHus cepHoil KucnoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakliys Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoje. XUMHMUECKOE 3arps3HEHHE OKpYyXarolel cpessl
COCIMHEHUSIMU cepbl (KUCIIOTHBIE JIOKIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
PEeJOTBPALICHHUS.

OO6mass xapaktepucTuka »3jgeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWE B HpuUpoie, (U3UYEcKue Hu
XUMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero puU3n4eckue 1 XMMHYECKue
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (pU3nYecKre U XMMUYECKHe CBOMCTBa,
npuMmeHeHre. KauecTBeHHas peakids Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyYeHUE,
¢u3nueckue M XUMHUYECKHME CBoicTBa (0OIIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHnid. XUMHU4ecKoe 3arpsi3HEHUE OKpY’KaloIleld Cpeibl COeANHEHUS MU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOUYBBI M BOA0EMOB). Pocdop, amioTponHble MoIUDUKALMU
dochopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢uznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakTtepuctuka 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHs. YTIepoJ, alUIOTPOMHbIE MOIU(PHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckre U XuMUYecKue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcunpl yriaepona, ux GU3N4ecKue U XMMUYECKHe CBOWMCTBA, JIEHCTBHE Ha KUBbIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJOTHYecKue MpobieMsbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kucinora u eé
coiu, UX (U3MYEecKHMe M XHMMHUYECKHE CBOMCTBA, MOJIydeHHE W MpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanbHbIe TOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COENMHEHHSX YIJIepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, STaHOJ, TJHUIEpPUH, YyKCycHas kuciota). IlpupoaHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX NepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B JKU3HM YeloBeKka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAMHEHUI.



Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBONCTBA, TOJYYCHHE M TPUMEHCHHE.
Coenunaenuss kpemMHusi B mpupoje. OOmme mnpencraBicHus o0 okcunae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBINIJICHHOCTH. BaxkHeiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKHU3HHU.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0pas3I0B HEOPraHUYECKUX BEUIECTB, CBOMCTB COJIIHON KHCIIOTHI, IPOBEIECHUE
KAYeCTBCHHBIX PEAKIUN Ha XJIOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OTBITHI,
oTpaxaromue (pU3MUeCKue U XUMHUYECKHE CBOICTBAa raJIor€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrmuBaHUs — caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUCHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCIIOTHI, TIPOBEJICHUE KAUYECTBEHHOW pEakIMM Ha Cylb(paT-HOH W HAOIIOJICHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yI0OpEHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME U U3YYCHHE CBOICTB amMMHakKa, IpPOBEICHUE
KAUeCTBCHHBIX pEakIuid Ha HMOH aMMOHUsA U Qocdar-uoH W U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BUACOMATEPUAJIOB), M3YUYCHHE MOJENEeH KPUCTALITMYECKUX PEHIETOK anamasa,
rpadura, ¢ynnepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJIy4YeHHE, COOMpPaHHe, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W W3Yy4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C TMPOILYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/a4y Mo Teme «BakHelmiue
HEMETaJUTbl U UX COSTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OOmass xapakTEepUCTUKA XUMHYECKHUX OJJIEMEHTOB — METAJJIOB Ha OCHOBAHHH WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKast
pemeéTKa. DIEeKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKue W XUMUYECKUE
cBoiicTBa MetayioB. OO1me crnocoObl noixydeHus: MetaioB. [IoHATHE O KOPPO3UK METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILIEHHOCTH.

[I{enounble MeTaIIBL: MTOJ0KEeHUE B [leproauyeckoi cuctemMe XuMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJACHHE B Mpupoje. Ou3nueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IEJIOYHBIX METAVIOB U UX COCTUHEHUM.

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUMd M KajublLMi: TmonoxxkeHue B llepmoamueckoi
cucremMe xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimue coeanHeHUs
KaJpus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIbI U CITOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B llepuogmueckoil cucrteme xumudeckux snemeHToB J[. .
MenneneeBa, CTpoeHHE aToMa, HaxOXJaeHHe B mpupojae. Pusndyeckne U XUMUUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuognueckoil cucrteMe Xumuyeckux osiementoB [, H.
MennieneeBa, CTpO€HHE aTOMa, HaxOXJeHUe B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:
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O3HAaKOMJICHHE ¢ oOpa3laMu MeTaJIOB M CIUIaBOB, MX (DU3MYECKHMMH CBONCTBaMH,
W3Y4YEHUE Pe3yJbTAaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpoIlecca TOPEHHs Keje3a B
KUCTIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpHUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (II) u xenesa
(III), menu (1), HaOmrOIEHME M OMKCAHUE MPOIIECCOB OKPAIMBAHMS IJIAMEHU MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJI30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeuIme MeTaibl U UX COCTUHEHUSD.

XuMus 4 OKpYsKamomas cpeaa

BemectBa 1 Marepualibl B MOBCEJHEBHOM KU3HU YEJIOBEKA. be30macHOe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY>Kalolleil cpenbl (MpeaenbHas T0MycTuMas KOHIICHTpaIus
BenlecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3KOJ0THYECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€W MPU U3YyUYEHUM XMMUM B 9 Kilacce OCYyIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011ure ecTeCTBeHHO-HaYYHbIE TIOHATHS: Hay4HbI (PaKT, rTUNOTe3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCHU(pUKaIUs, MEPHOANYHOCTh, HAONIOJCHUE, OKCICPUMEHT, MOJICIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepPHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3aps], M[POBOAHUKH, MOJYIPOBOJIHUKH,
TURJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 0OBEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE yIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE TOPOIBI, MOJIE3HBIE
HCKOTNIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3yJibTaThl OCBOEHHMS IPOrPaMMbl OCHOBHOIO OOLIEro 0oOpa3oBaHMs
JOCTUTAIOTCS B XOZIe O0OY4YEHHUSI XMMUHU B €JUHCTBE yUE€OHOM M BOCIIUTATEIBHOM IEATEIIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATIM3AINN 00YYarOIIUXCS.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpuoTHYECKOro BOCHUTAHMA:

LIEHHOCTHOT'O OTHOILEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJI/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON MH(OpMaLUel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBE
MHpa 1 001IecTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHMS

IpPEICTaBICHNUS O COLMAIbHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX OTHOILEHHH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTeNbCKOW, TBOPUECKOW U JAPYIMX BHUAAX JIEATENBHOCTH, TI'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B TPOLIECCE ITON Y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEIEHHE U TOCTYNKHU CBOMX TOBAapHINEH C MO3UIMHM HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHYECKHE  MPEJCTABICHHUS O  BEIIECTBE M  XUMHUYECKOW  pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XVMHHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEI;

MIO3HABATENIbHBIE MOTHBBI, HAIpPaBJIEHHbIE HA IMOJYYEHHWE HOBBIX 3HAHUM IO XUMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUHA;

UHTEpeC K OOY4YeHHMIO W IMO3HAHHIO, JIF0OO3HATENIBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHOW M UCCIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) popMupoOBaHUSs KYJIbTYPbI 310POBbSL:

OCO3HAHWE I[EHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME TIOCIEACTBUN W HENpUSATHE BPEIHBIX
NpUBBIYEK (YNOTpPEOJSEHUsI alKOrojsi, HapKOTHKOB, KypeHHMs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBui 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY M peabHOM
KHU3HU;

S) TpPyAOBOro BOCIIMTAHHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUEHHUIO MPOGECcCHid M Tpyla Pa3IndHOTO PO, YBAKEHHUE K
TPyAy W pe3yibTaTaM TPYJOBOH JAEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS
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OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIAMBUAYAIbHOW TPaeKTOPUU
MPOJODKCHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATeNbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

IKOJIOTHUYECKHU TIEJIeCO00pa3HOe OTHOIICHHE K MPUPOJAC KaK MCTOYHUKY JKU3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)KE B CUTYaLMX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJIEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble NMPU HM3YUYECHUH XUMHUH, JJIs pPEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH NPUPOJHON CPEIOH, ISl MIOBBILICHHS YPOBHS 3KOJIOTHMYECKOM
KyJbTYpPbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil X pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUECKOTO MBIIIJICHHS, YMEHUS PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE.

METANPEMETHBIE PE3YJIbTATHBI

B cocrtaBe MeranpeaMETHBIX PE3YJNbTaTOB BBIICISIOT 3HAYMMbIE A1 (HOpMHpPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHITUI, THUIMOTE3a, (aKT, CHCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaIMeTax M IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEAMETOB (hOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCalbHbIe YydeOHbIe NEHCTBUS (II0O3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecnedYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble jlornyeckue 1eicTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPU OCBOCHUW 3HAHUM:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH (BBIACNIATH MX XAapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH MOHSTHIMH), UCTIOIB30BaTh MOHITHS JJII OOBSICHEHUS
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCH(PHUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUi, YCTaHABIUBATH MIPUYHMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (MPEAMETHBIE M MeTallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMblE B XUMHUHU, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ay, C YYETOM O3THUX MOJENbHBIX TMPEJACTABICHUN BBIIBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yHAEMbIX ITPOIIECCAX U SIBIICHUSX.

Bba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCH B KAYECTBE MHCTPYMEHTA IO3HAHUA, a
TaKXXE€ B Kadye€CTBE€ OCHOBBI JIs q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 IPOBEPKE IPaBUIILHOCTHU
BBICKA3bIBAEMbBIX CY>K/ICHHII;

an/I06peTeHHe OIlbITa IO IIJIAHUPOBAHHWIO, OpraHU3allud W IMPOBCACHUIO YUCHUUYCCKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IMPOIIecca, CAMOCTOSTENIbHO TPOTHO3UPOBATH €ro
pe3yibTaT, (GopMyIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

PabGora ¢ undopmanmeii:
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yMeHHEe BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUOB
U GOpM MPEACTABICHHS, OTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOCOOMs, pecypchl WHTepHeTa), KpUTHUECKU
OLIGHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh Pa3JIMYHbIe METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpe nHbOpMauu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUE€OHBIX U MO3HABATEIbHBIX 3324
OnpeAeNéHHOr0 THIMA, MPUOOPETeHHE OMbITa B O0JACTH HUCHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJI€HUE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMHu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSIMU;

YMEHHME HCIOJb30BaTh M AHAJIM3MPOBATh B IIPOLECCE YUEOHOM M HCCIEN0BATENIbCKON
JEeSTENIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaIOLIeH MPUPOAHON CPEIbl.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHUs 3a/laBaTh BOINPOCHl (B XoAe jauajgora W (WIM) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS IPECTABIATh MOTYYSHHbIE PE3YyIbTaThl MO3HABATEIBHOMN JESATELHOCTH B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JejaThb I[PE3CHTALUI0 PE3yJbTAaTOB BBIIOJHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1adopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIIEJOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABAaTEIbHOU U
UCCJIEIOBATEIbCKON NI€ATEIbHOCTU MPU PEUICHUMHM BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra
Oo0LIMX MHTEPECOB U COrJacoBaHMs MO3UIUN (0OCykaeHUs, 0OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbD», KOOPAUHALIUSL COBMECTHBIX JAEUCTBUMN, ONpe/IeeHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PabOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEJIHO ONPEAEIATh LEIN ACSITEIbHOCTH, MJIaHUPOBATh, OCYIECTBIIATH,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JEWCTBUM INpU
BBIMOJIHEHUH 33aHUN ¢ y4€TOM IMOJy4YeHHs] HOBBIX 3HAHHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHOM 1ienu,
YMEHHE UCIIOJIB30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, IPEAJIaraéMbI€ B YCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHMIO OO0S3aTENBHOIO COJCpPXKAHHUA,
YCTAHOBJIEHHOTO JaHHOM (exnepanpHOW pabouell MporpaMMol, BBIJIENAIOT: OCBOCHHBIE
oOydJalmuMucs Hay4yHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, crneuuduueckue s
OpeaMEeTHOW 00acTu «XUMHs», BHUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyAaIIHSX.

K koHuy oOydeHus B 8 kJjiacce mpeaAMETHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:

® pPACKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX MOHSATUH: aTOM, MOJIEKyJa, XMMHYECKUM
3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh (OAHOPOAHAS U HEOMHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTo 3JIEMEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
peaknus, KIacCU(pHUKAIMA pPEaKUUi: peakiMu COSAWHEHUS, PEaKLUUU Pa3JIOKEHUS, PEaKIUH
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3aMeIIeHHs], peakiiuu 0OMEHa, 9K30- M SHIOTCPMHUUECKHUE PEAKIINH, TETIOBOU (P (HEKT peakinH,
PO aTOMa, JIEKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMUYECKasl CBSI3b,
NoJIIpHasl U HEMOJsipHas KOBaJCHTHAas CBs3b, MOHHAS CBS3b, MOH, KaTUOH, aHUOH, PacCTBOD,
MaccoBasi JI0JIsl BeIlecTBa (IPOLIEHTHAs KOHIIEHTPAIKs) B paCTBOPE;

® WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHSATUHA W MPUMEHSTH ITH
MOHSITHS TIPU OMTUCAHWH BEIIECTB M UX MPEBPAIICHUI;

® UCIOJB30BaTh XUMHYECKYIO CHMBOJUKY JUISI COCTaBiICHHS (OPMYJ BEHICCTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OMpefensiTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCIMHCHUSX, PUHAICKHOCTh BEIICCTB K OMPEACIEHHOMY
KJIacCy COeAMHEHMM Mo QopmyiiamM, BUJ XUMHYECKOW CBs3UM (KOBaJeHTHAs W MOHHAs) B
HEOPTaHMYECKUX COCMHCHUSX;

e packpeiBaTh cMmbich llepmogmueckoro 3akona [[. M. MenneneeBa: 1€eMOHCTPUPOBAThH
MOHMMAaHUE MEePHUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKECHUS B
[lepnomuyeckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJIpo;

e OMHWCHIBAaTh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuognueckoil cucTeMsl
XUMHUYECKHX 3JICMCHTOB: pa3linyaTh MOHATHS «TJIABHAs MOATpymma (A-rpymnma)» U «ImoOodHas
noarpynna (b-rpynma)», manbsie u OosblIMe NEPHUOABI, COOTHOCUTH OOO3HAUEHUS, KOTOPHIC
umerotes B tabnuue «lleprogmueckas cuctema XuMu4deckux anemMentoB J. M. MenaeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHYECKUX AJIEMEHTOB (COCTaB M 3apsif
sapa, 001IIee YICIIO AIIEKTPOHOB U PACHIPEICTICHHE UX MO JIEKTPOHHBIM CIIOSIM);

® KIACCHU(PUIIMPOBATH XUMUYCCKUE DJICMCHTHI, HCOPTAaHUYECKHE BEIIECTBA, XUMHUYCCKHEC
peaxiuu (1o YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

® XapakTepHu3oBaTh (OMHUCHIBATh) OOIME XMMHYECKHWE CBOMCTBAa BEUIECTB PA3TUYHBIX
KJIACCOB, TMOATBEPIXKIasi ONMHMCAHWE MPUMEPAMU MOJICKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHii;

® TIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBHIUUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 1Mo (popMyIie COeTMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

® TPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTENIBHON NEATENbHOCTH — aHajlh3 U CUHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATU3aINI0, KIACCU(UKAIMIO, BBISIBIEHWE IPUYUHHO-
CJIEICTBEHHBIX CBS3€H — JIJIsl U3YUYEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIH, €CTeCTBEHHO-
HAyYHBIC METOJBI TO3HAHHWS — HAONIOJICHUE, W3MEPEHHE, MOJICIIUPOBAHKE, JKCICPUMEHT
(peasbHBIN M MBICIIEHHBIH );

e CleIoBaTh MpaBUJaM TIOJMB30BaHUS XHMHUYECKOH TOCYyJoH U  J1abopaTOPHBIM
o0OpyOBaHHEM, a TakKe TNpaBWiIaM oOOpamieHusl C BEIEeCTBAMH B COOTBETCTBHH C
WHCTPYKUHUSAMU TIO BBIMOJHEHUIO JaOOPAaTOPHBIX XHUMHUYECKHUX OIBITOB IO TIOMYYEHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PAacCTBOPOB C
ompenenéHHON MaccoBOM JoJeil pacTBOPEHHOTO BEUIECTBa, IUIAHUPOBATH U MPOBOJIUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PACTIO3HABAaHUIO PACTBOPOB INENOYEH W KHCIOT C MOMOIIBIO
WHAUKATOPOB (Takmyc, (eHondTarernH, METUIOPAHK U IPYTHUE).

K koHmy oOydeHuss B 9 kJjacce npeaAMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE TOJDKHEI
OoTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

® DPACKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: XUMHUYECKUN DIIEMEHT, aToM,
MOJIeKyJla, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEeHb OKHUCIICHUS, XUMHUYECKash pEaKIus, XUMHYecKas CBS3b,

TEII0BOM 3P dEeKT peakiiu, MOJIb, MOJSIPHBIN 00BEM, PACTBOP, ANEKTPOIUTHI, HEITEKTPOIUTHI,
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JIEKTPOJIUTHYECKAs JTUCCOLMALMSA, PEAaKIUU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE U HEOOpaTHMbIE pPEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTENIb, OKUCICHHE U BOCCTAaHOBIEHHUE, aJUIOTPOIMS,
amM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKasi), KPUCTAIIIMYECKas
peIIETKa, KOppO3Us METAJUIOB, CIUIABbl, CKOPOCTb XUMHYECKOW pEaKLHH, MPEeNeIbHO
nonycrumas konuenrpauus I1/1K Bemecrsa;

® JJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHSATUH U NPUMEHATH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® JICIIOJIB30BaTh XWMHUYECKYI0 CHMBOJHKY [UIS COCTaBJC€HUs (OpMys BelecTB u
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® ONpEeAciATh BAJICHTHOCTb M CTENEHb OKUCICHUS XHMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOrO COCTaBa, IPUHAIIEKHOCTb BELIECTB K OIPEAEIEHHOMY Kiaccy
COeMHEHUN no ¢GopMynaM, BUA XUMHUYECKON CBS3U (KOBAJEHTHAs, MOHHAsA, MeTalIn4yecKas) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsij HOHAa 1O XUMHYECKOW Qopmyle, XapakTep cpenbl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHHUH, TUI  KPUCTAJUIMYECKON  PELIETKU
KOHKPETHOI'O BELIECTBA;

e packpeiBaTh cMbIch [lepuoanueckoro 3akona [[. 1. MenaeneeBa u 1€MOHCTPUPOBATH
€ro MOHUMAaHHUE: ONUCHIBATh M XapaKTepHu30BaTh TabinuHyto ¢opmy [lepuonuueckoil cucrembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpymnmna (A-rpymma)y u «mnoOouyHas
noarpynna (b-rpynma)», manele u Oojbline NEpUOIbl, COOTHOCHTH 0003HAUYEHUs, KOTOphIE
UMEIOTCS B MEPUOJMYECKOM Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1apa, oOlee YUCIo 3JIEKTPOHOB U paclpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0LI1E 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMM B IPEJENax MalblX IEPUOIOB U IVIABHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

® KJAaCCU(PHUIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BELIECTBA, XUMHYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEAaKIMU BELIECTB, MO TEIIOBOMY 3¢ deKkTy, 1o
M3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (ONMHUCHIBATh) OOLIME U CHEHNU(PUUYECKHE XMMHYECKHE CBOWCTBa
IIPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAs ONMMCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIH;

® COCTaBJISATHh YPAaBHEHHUS AJEKTPOJIUTUYECKON TUCCOLUMAIMU KUCIOT, IIEI0YEH U COJEH,
NOJHBIE M COKpalIEHHblE YpaBHEHUS peakluil HMOHHOrO OOMEHa, ypaBHEHHs peakiuii,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKOM CBA3M MEXJy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

® DACKpBIBaThb CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLUUN I10CPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa 3THX peaKluii;

® [IPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAIlEHUH B pa3INYHbIX YCIOBUSX;

® BBHIUUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTa 1o (popMyJie COeIMHEHHS], MACCOBYIO JIOJIIO BEIIECTBAa B pacCTBOPE,
MIPOBOAMTDH PACUETHI MO YPABHEHHUIO XUMUYECKOH PeaKIuy;

e coOirofaTh IMpaBWia TMOJb30BAaHUS XUMHUYECKOW MOCyl0H U J1abopaTOPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIa OOpaIEHHsI C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUAMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XMMHUYECKHX OMNBITOB IO IMOJYYEHHUIO U COOMpPaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa M YTIEKUCIOro rasa);

® [IPOBOAMTH pEAKLMH, NOATBEPKIAONINE KAaUECTBEHHBIM COCTaB PA3JIMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHIA-, OpOMHI-, UOAMI-, KapOoHatT-, ocdar-, cummkar-,
cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYCHHBIX  METaJJIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;
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® [PUMEHSTh OCHOBHBIC ONEPAIlMU MBICIUTEIHHOU ACATENBHOCTH — aHAJIU3 M CUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3y4YEHUSI CBOMCTB BEILIECTB U XMMUUYECKUX PEAKIINH, €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOICTTUPOBAHNE, SKCTICPUMEHT (PEaIbHBIN M MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbLIE)

n/n | NporpamMMbl Bcero KounTtpoabHbie IpakTH4eckune o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Pasnen 1. [lepBoHayaibHble XUMHYECKHE TOHATHSA
1.1 Xumus — BakHas 00J1acTh 5 2 but6mmoreka [IOK
€CTECTBO3HAHUSI U MPAKTHYECKOU https://m.edsoo.ru/7f41837¢
JeITEIbHOCTH YeJIoBEKA
1.2 BemecrBa u xumMmuaeckue 15 1 bubmnoreka IIOK
peakuu https://m.edsoo.ru/7f41837¢c
20
Htoro no paznemny
Paznen 2. BaxHeiinme npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 6 bubnmnorexka HOK
OKCHIaX https://m.edsoo.ru/7f41837¢c
2.2 | Bonopoa. [Tonstue o kucnorax u 8 1 bubmuoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c¢
2.3 Bona. PactBopsl. [Tonsitue 00 5 1 1 bubnuotexa [JOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837c¢
2.4 OCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
30

Hroro no paszneny

Pa3nea 3. Ilepuoanyecknii 3axkon u Ilepuognyeckas cu

Xumuuyeckasi cBsi3b. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE PCAKIHH

cremMa xumMn4yeckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

3.1

[Iepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. 1.
MenneneeBa. CTpoeHHe aToMa

7

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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3.2 XuMHYECKas CBA3b. 8 bub6nmmorexa [IOK
OKucIuTeNnbHO- https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIHH

HWroro no pazneny 15 Bu6muoteka [JOK

https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837c¢

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Nenn/m | HaumeHoBaHMe pa3/esioB H TeM KosnuecTBo yacoB JuiekTpoHHbIE (HU(POBDbIE)

MPOrpamMmbl Bcero Kontposabnubie | [IpakTnyeckue | 00pasoBaTesIbHbIE peCypcChl
padoThI padoThI

Pa3znes 1. BemecTBo M XUuMH4YeCKHe peakun

1.1 [ToBTOpenue u yriybieHne 3HaHNH OCHOBHBIX 5 1 Bu6mumoteka LJOK
pa3ziesioB Kypca 8 Kjacca https://m.edsoo.ru/7t41a636

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 Bu6mumoteka [JOK
peakiuii https://m.edsoo.ru/7f41a636

1.3 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [IOK
XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636

Wroro no pasaeny 17

Pa3gen 2. HeMeTaJJIBI M BX CO€IHMHEHUSA

2.1 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bubnuorexa [IOK
sneMeHTOB VIIA-rpynmnsl. ["ajgorensl https://m.edsoo.ru/7f41a636

2.2 OO0m1as XxapakTeprucTUKa XUMHYECKUX 6 bubnuorexa [IOK
snemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS

2.3 OO011ast XapakTepUCTHKA XUMHUYECKUX 7 1 bu6muoreka [JOK
anemeHToB VA-rpynmsl. A3ot, hpochop u ux https://m.edsoo.ru/7f41a636
COETMHEHUS

2.4 OO0mras XxapakTeprucTUKa XUMHYECKUX 8 1 2 bubnuotexa [JOK
aneMeHToB IVA-rpynmnsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHUSI

Wroro no pazneny 25

Pa3nes 3. MeTasjibl M X COeIMHEHUSI

3.1 OO01Me CBOMCTBA METAJIIOB 4 bubmuoreka [{OK

https://m.edsoo.ru/7f41a636
3.2 Baxneiime MeTalibl ¥ UX COSIUHECHUS 16 1 2 bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasnen 4. Xumus M okpy:kamomas cpeaa
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4.1 BemecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny 3

Pe3epBHOE Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KVIACC
Ne Tema ypoka KosmuyecTBo 4acoB Mara DJIeKTpOHHbIe U pPOBbIE
n/n Bcero | KonTpoabnsie | IlpakTnyeckue | M3y4YeHHs o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 [Ipenmer xumuu. Poiab XuMuM B KU3HU 1 04.09.2025 bu6mmoreka [IOK
yesioBeka. Terna u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsiTHE 0 MeTOMAX MO3HAHUA B XUMHUH 1 05.09.2025 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 [IpakTudeckas padora Ne 1 «[IpaBuia 1 1 11.09.2025 bubnuorexa [JOK
paboTHI B 1a0OPaTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEMY
4 Yucrele BemecTBa u cMecr. CriocoObl 1 12.09.2025 bu6mmoreka [IOK
pasjiesieHusl cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckast padora Ne 2 «Pa3nenenue 1 1 18.09.2025 bubnnorexa [HOK
cMecel (Ha IpuMepe OYMCTKH https://m.edsoo.ru/ff0d28c8
MIOBapEHHOM COMN)»
6 ATOMBI 1 MOJIEKYJIBI 1 19.09.2025 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHYecKre dJIEMEHTBI. 3HAKU 1 25.09.2025 bu6mmoreka [JOK
(cMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTei€ U CIOXKHBIE BELIECTBA 1 26.09.2025 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 02.10.2025 bubnnoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H DOCTOSHCTBA COCTaBa BEIECTB. 1 03.10.2025 bu6mmorekxa [IOK
Xumnueckas popmyna. BaneHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX DJIEMEHTOB
11 OTtHOcHUTENbHAsS aTOMHAas Macca. 1 09.10.2025 bu6mmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas goist XUMHYECKOT0 DJIIEMEHTA 1 10.10.2025 bu6nmoreka [JOK

B COCIUHEHUH

https://m.edsoo.ru/ff0d350c
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13 KommuecTBo BemecTBa. Moib. 16.10.2025 bubmuorexa [JOK
MoutsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 duznyecKkue 1 XUMUUECKHE SBICHUS. 17.10.2025 bubmuorexa [JOK
XUMHYECKasl PeaKIus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku u ycinoBus IPOTEKaHUS 23.10.2025 bubmmoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6

16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. 24.10.2025 bubmmoreka [JOK
XHUMHYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88

17 Beruncienus konuuecTBa, MacChl 06.11.2025 bubmuorexa [JOK
BEILECTBA [10 YPABHEHUSIM XUMUUECKUX https://m.edsoo.ru/ff0d5708
peaKuuii

18 Kiaccupukanust XMMHUYECKUX peaKIIHid 07.11.2025 bubnuorexa [JOK
(coemuHeHus, pa3IoKCHHS, 3aMeIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIii- 13.11.2025 bubnuoreka [IOK
sHIKIoNeAuCT. O000IIeHNEe U https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMsl 3HAaHHH

20 KonTtponsnast padora Nel mo teme 14.11.2025 bubnnorexa [HOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIMIY https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecs razos. Coctas 20.11.2025 bubnnoreka [JOK
Bo3nyxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H

22 dusnyeckrue U XMMHUYECKHE CBOMCTBA 21.11.2025 bu6mmoreka [JOK
KHCIIOPOJia (peaKI[uu OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax

23 Croco0bI oy4YeHus KUCJIOpo/ia B 27.11.2025 bubnuotexa [JOK
71a00paTOPUU U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa

24 TennoBoii 3¢ ekt XuMuIecKoi 28.11.2025 bubmuoreka [IOK
pEeaKIH, TOHATHE O TEPMOXUMUIECKOM https://m.edsoo.ru/ff0d4790
YPaBHEHUH, IK30- U SHAOTEPMHUUECKUX
pEeaKIHsIX

25 TormmBo (HedTh, yroiab U METaH). 04.12.2025 bubnmuotexa [JOK

3arpsi3HeHHE BO3/lyXa, CIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a

23




MIPEA0TBPALICHUS

26 [TpakTrueckas padota Ne 3 o Teme 05.12.2025 bubmuorexa [JOK
«Ilomyuenue u cobrpaHue KUCIOPOAA, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY»

27 Bonopoa — anemeHT u mpocToe 11.12.2025 bubnmoreka [JOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0

28 ®du3n4ecKue U XMMUYECKUE CBOMCTBA 12.12.2025 bubmuorexa [JOK
BoJlopoJia. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCIIOTAX U COJISIX 18.12.2025 bubmuorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 CniocoOsbI nosty4eHust BOA0poia B 19.12.2025 bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 [TpakTiueckas pabota Ne 4 o Teme 25.12.2025 bubnnoreka [JOK
«ITomydenue u coOupanue Bo10po/ia, https://m.edsoo.ru/ff0d4{42
M3YYEHHE €r0 CBOMCTBY»

32 MomnsipHblii 00bEM Ta30B. 3aKOH 26.12.2025 bubnnorexa [JOK
ABoraipo https://m.edsoo.ru/ff0d542e

33 Brerunciaenus 00béMa, KOJIUYeCTBa 15.01.2026 bu6mmoreka [IOK
BEILIECTBA r'a3a [0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILLECTBA WK 00BEMY

34 Brruucnenus 00bEMOB ra3oB 10 16.01.2026 bubmuorexa [JOK
YpaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH ra30B

35 ®du3znvecKue U XMMUYECKUE CBOMCTBA 22.01.2026 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 23.01.2026 bubnuotexa [JOK
VHJIAKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBopurens. HacblleHHbIE 29.01.2026 bubmuoreka [IOK
Y HEHAChIIIEHHbIe pacTBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE

38 [Ipaktuueckas padota Ne 5 mo Teme 30.01.2026 bubnuotexa [JOK

«IIpurorosieHne pacTBOpOB ¢
ONpeeNEHHON MaCCOBOU J10JIEH
pacTBOPEHHOIO BELIECTBAY

https://m.edsoo.ru/ff0d5eba
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39 KonTponpHas padora Ne2 o teme 05.02.2026 | bubmumoteka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, 06.02.2026 | bubmmoteka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyuyeHnue u XxuMuyeckue cBOWCTBa 12.02.2026 | bubnmuotexa LJOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoOBaHUs: COCTaB, KJIaCCU(PUKAIIHS, 13.02.2026 bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [TosryyeHne U XUMHUYECKUE CBOKCTBA 19.02.2026 bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukarus, 20.02.2026 bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue n XMMUYECKHUE CBOMCTBA 26.02.2026 bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpennue): HOMEHKIATypa, 27.02.2026 bubnuorexa [JOK
CIOCOOBI OTYUYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBA

47 [Tpaktuyeckas padora Ne 6. Pemenue 05.03.2026 bubnuoreka [IOK
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHMYECKHIX
COETUHEHUIN)

48 I'enernueckas CBsA3b MEXIYy KIIacCAMHU 06.03.2026 bubnnoreka [JOK
HEOPraHMYECKUX COEAMHEHUN https://m.edsoo.ru/00ad9a50

49 O06o01eHre U cucTeMaTr3aIs 3HaHUH 12.03.2026 bubmuorexa [JOK

https://m.edsoo.ru/00ad9cb2

50 KonTponbnas padorta Ne3 mo teme 13.03.2026 bubnnoreka [JOK
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"

51 [TepBbIe MOMBITKU KIIACCHPUKAITUU 19.03.2026 bubnmoreka [JOK
XUMHUYECKHX 35ieMeHToB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 2JIEMEHTOB

52 [Tepuoaunueckuii 3aK0H 1 20.03.2026 | bubnuorexa LIOK

HepnozmquKaﬂ CHUCTEMA XUMHNYCCKHUX

https://m.edsoo.ru/00adas52c
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snemenToB /I. 1. Menpaeneera

53 [Tepuonpl, rpynIbl, MOATPYIIITHI 26.03.2026 bubmuorexa [JOK
https://m.edsoo.ru/00adaS2c
54 Ctpoenue atomoB. CocTaB aTOMHBIX 27.03.2026 bubmuorexa [JOK
anep. M3otomnbl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000I0YeK 09.04.2026 bubnnoreka [HOK
aTOMOB 3J1IeMeHTOB [lepuonnueckoit https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Mengeneepa
56 XapakTepucTuka XUMHYECKOTO 10.04.2026 bubnmoreka [JOK
3JIEMEHTA 10 €T0 MOJIOKEHUIO B https://m.edsoo.ru/00ada824
[Iepnonnueckoii cucreme /1. Y.
MenneneeBa
57 3navenue [leproanyueckoro 3akoHa s 16.04.2026 bu6mmoreka [IOK
pa3BuTUs HayKu U npaktuku. 1. U. https://m.edsoo.ru/00ada96e
MeneneeB — yu€Hbli, IEAAror u
rpaKJIaHUH
58 PesepBHblii ypok. O6001IeHEe U 17.04.2026 bubnnoreka [JOK
CUCTEMAaTH3AIHsI 3HAHWH / https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas paboTa
59 Kontponbnas padota No4 o teme 23.04.2026 bubnuotexa [JOK
«Ctpoenue aroma. XUMHUYECKas CBA3bY / https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepoyHasi paboTa
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB 24.04.2026 bubnnoreka [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HonHasg xuMudeckas CBSI3b 30.04.2026 bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossspHas XUMHU4ecKas 07.05.2026 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HenossipHas XuMu4ecKas 08.05.2026 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS 14.05.2026 bubnuorexa [JOK
https://m.edsoo.ru/00adae28
65 OKHCITHTENbHO-BOCCTAHOBUTEIHHBIC 15.05.2026 bubnmuorexa [JOK

peaxIuu

https://m.edsoo.ru/00adb076
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66 OKUCIHUTENN U BOCCTAHOBUTEIHN 1 21.05.2026 bubmmoreka [JOK
https://m.edsoo.ru/00adb076

67 PesepBHeiit ypok. O000mIeHNE U 1 22.05.2026 | bubmuoteka [[OK
CHUCTEeMaTH3alusl 3HaHUH 10 TEME https://m.edsoo.ru/00ad9cb2
«Ctpoenue aroma. XUMHUYECKAs CBS3hY

68 PesepBHbIil ypok. O6001IeHNE 1 1 bubmuorexa [JOK
cHUCTEeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB I10 68 5 6

I[TPOTPAMME
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9 KJIACC

Nen/m | Tema ypoka KosmmuyecTBo 4acoB Hara DJIeKTpOHHbIe U pPOBbIE
Bcero | Kourpouabnbie | [lpakTuueckue | M3y4eHHS o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 [leproauueckuii 3aKoH. 1 02.09.2025 | bubmmoteka LJOK
[lepuoauueckas cucrema https://m.edsoo.ru/00adb59e
XUMUYECKUX 3jieMeHTOoB J[. 1.
Meupeneena
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 03.09.2025 | bubmmoteka LJOK
CBOMCTB XMMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HOMeHKIaTypa 1 09.09.2025 | bubnuoreka [IOK
HEOpPraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buanr XuMH4YeCKOU CBSA3U U TUIIEI 1 10.09.2025 | bubmmoreka [IOK
KPUCTAJIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTtponpnast padora Nel mo teme 1 1 16.09.2025
«IToBTOpEeHue U yriryoieHue 3HaHui
OCHOBHBIX pa3/iesioB Kypca 8 kiaccay
6 Knaccudukanus XuMuaeckux 1 17.09.2025 | bubnuoreka [{OK
peakIMii Mo pa3InYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
7 ITonsATHE O CKOPOCTH XUMHUUYECKOU 1 23.09.2025 | bubmuoteka LJOK
peakiuu. [loHsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOrE€HHBIX PEAKIHIX
8 [TonsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 24.09.2025 | bubauoreka [IOK
DakTOpBI, BIUAIOIIME HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON pPEeaKIMU U TOJI0KEHUE
XMMHUYECKOTO PABHOBECHUS
9 OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIC 1 30.09.2025 | bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 3MeKTPOTUTHUECKOM 1 01.10.2025 | bubnuoreka [IOK
mucconuanuu. CHUIbHbIE U cna0ble https://m.edsoo.ru/00adcd68
JJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHMS peakL Ui 1 07.10.2025 | bubnmuoteka LJOK
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https://m.edsoo.ru/00add448

12 XUMHUYECKHEe CBOMCTBA KUCTIOT U 08.10.2025 | bubnuoreka IIOK
OCHOBAaHHH B CBETE MPEACTaBICHUI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI

13 XuMHYECKHE CBOMCTBA COJICH B CBETE 14.10.2025 | bubmmoreka [IOK
npecTaBiIeHu 00 https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLIUAIIUI

14 [lonsTHe o ruaponM3e conei 15.10.2025 | bubmuotexa LJOK

https://m.edsoo.ru/00add9d4

15 O06o001IeHe U CHCTeMAaTH3 AN 21.10.2025 | bubnuorexa [IOK
3HaAHUMI https://m.edsoo.ru/00addd 12

16 [IpakTrueckas padora Ne 1. 22.10.2025 | bubauoreka LIOK
«PelieHne 3KCepuMEHTaIbHBIX https://m.edsoo.ru/00addbfa
3a/1a49»

17 KonTtponsHast padora Ne2 o teme 05.11.2025 | bubauoreka LIOK
«DJIEKTPOJIUTHYECKAS TUCCOLIMAIIS. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIMU B PACTBOPAX

18 OO01mas xapakTeprCcTUKa raJOreHOB. 11.11.2025 | bubnuoteka [IOK
XUMHYeCcKue CBOWCTBA Ha pUMEpE https://m.edsoo.ru/00addfe2
xJjopa

19 XmopoBogopoa. CoJisiHast KHCIIOTA, 12.11.2025 | bubnuoreka [JOK
XUMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE

20 [TpakTuyeckas padora Ne 2 o Teme 18.11.2025 | bubmuotexka LJOK
«IlomyuyeHue cosTHON KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4YEeHHUE €€ CBOUCTBY»

21 Boruncnenus no ypaBHeHUAM 19.11.2025 | bubauoreka LIOK
XUMHMYECKUX PEAKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ade488
pPEareHToB JIaH B U30BITKE

22 OO11ast XapakTepUCTHKA 3JIEMEHTOB 25.11.2025 | bubnmuoteka LJOK
VIA-rpynnst https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOIU(UKAIIUY CEPHI. 26.11.2025 | bubnuoreka [IOK

Haxoxnenue cepbl 1 €€ cCOeTMHEHU I
B IPUPOJE. XUMUUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade64a
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cepbl

24 CepoBonoponi, ctpoeHue, pu3ndecKue 02.12.2025 | bubmmoteka LJOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcuppl cepbl. CepHast KUCIIOTA, 03.12.2025 | bubmmoteka LJOK
(bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XUMHUYECKUE PEaKIuu, JeKallue B 09.12.2025 | bubmmoreka [IOK
OCHOBE ITPOMBILINIEHHOTO CII0c00a https://m.edsoo.ru/00adec8a
MOJTyYEHHUsI CEPHOMN KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXKAaroIIeH cpesibl COeAMHEHUSIMU
cepbl

27 Briuncienre MaccoBOU 10U BEIXOA 10.12.2025 | bubmmoreka [IOK
IPOAYKTA peaKuu https://m.edsoo.ru/00adec8a

28 OO61mas xapakTeprCcTUKa 3JIEMEHTOB 16.12.2025 | bubnuoteka [{OK
VA-rpynmnsl. A30T, pacripocTpaHeHHe https://m.edsoo.ru/00adeeab
B IIpupojie, Gu3nYecKue u
XMMHYECKHUE CBOMCTBA

29 AMMHUak, ero pusnuecKue u 17.12.2025 | bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA, OIyYEHHE U https://m.edsoo.ru/00adf004
MIPUMEHEHUE

30 [TpakTiueckast pabota Ne 3 mo Teme 23.12.2025 | bubnuoreka [{OK
«IloxyuyeHne aMMuaka, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue u 24.12.2025 | bubauoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonb30BaHne HUTPATOB U cOJEl 30.12.2025 | bubmuoteka [IOK
aMMOHUS B KQ4€CTBE MUHEPAIBHBIX https://m.edsoo.ru/00adf518
yaoOpeHui. XuMu4eckoe
3arpsI3HEHUE OKPY’KAIOIEN Cpebl
COEJIMHEHUSIMU a30Ta

33 ®ochop. Okcun dhocdopa (V) u 13.01.2026 | bubnuoreka [{OK

dbocdopras kucinota, puznyeckue u
XUMHUYECKHE CBONCTBA, MOTYYCHHE

https://m.edsoo.ru/00adf68a
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34 Hcnonb3oBanue pocdaros B 14.01.2026 | bubauoteka [JOK
Ka4eCTBE MHUHEPAIBHBIX yI00pCHUN. https://m.edsoo.ru/00adfc20
3arpsi3HeHUE MPUPOTHON Cpelibl
docharamu

35 VYrneponu, pacnpocTpaHeHue B 20.01.2026 | bubnuoreka [IOK
npupoze, Gu3nYecKkue 1 XUMHIECKUE https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 Oxkcupsl yraepoaa, ux Gpuandeckue u 21.01.2026 | bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKojorudyeckue npooIemsl,

CBs3aHHBIE ¢ OKcuJoM yraepoaa (IV)

37 VYronbHast KUCI0Ta U €€ CoNu 27.01.2026 | bubnuorexa [IOK

https://m.edsoo.ru/00ae006¢

38 [TpakTudeckas padora Ne 4 o Teme 28.01.2026 | bubnuoreka [IOK
"[lonyueHue yriaekuciioro rasa. https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha kapOOHaT-
noH"

39 [TepBoHavaibHBIC TOHATHS 00 03.02.2026 | bubnuorexa [JOK
OPraHMYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIJIepoaa

40 KpemHuii u ero coequHeHus 04.02.2026 | bubnuoreka [{OK

https://m.edsoo.ru/00ae080a

41 [IpakTuueckas pabora Ne 5. Pemenue 10.02.2026 | bubauoreka LIOK
JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME https://m.edsoo.ru/00ae0bf2
«BaxHenme HeMeTaIbl U UX
COETMHEHUSI»

42 KonTtponbHnas padora Ne3 no teme 11.02.2026 | bubauoreka LIOK
«Baxnenmume HeMeTauIbl U UX https://m.edsoo.ru/00ae0el8
COCTMHCHUS

43 OO01mas XxapakTepucTUKa XUMUIECKIX 17.02.2026 | bubnuoreka [{OK

3JIEMEHTOB — METAJLIOB.
Meramunueckas CBsi3b U
METAJJINYECKask KpUCTAUTMYEeCKast
pemérka. PU3MYECKHE CBOMCTBA

https://m.edsoo.ru/00ae103e
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MCETAJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAILJIOB. 18.02.2026 | bubnuoreka IIOK
DIIEKTPOXUMHUYECKUH P https://m.edsoo.ru/00ael 156
HaIPsDKEHUN METaJIOB

45 OO0mue cnocoObI MOTyYEHUS 24.02.2026 | bubnuoreka [IOK
MetasuioB. CruiaBel. Beraucienus mo https://m.edsoo.ru/00ael 156
YpPaBHEHUSAM XUMHUYECKHUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB COJEPKUT
IpUMECH

46 [TonsaTue o KOppoO3UK METAIIIOB 25.02.2026 | bubnunoreka [IOK

https://m.edsoo.ru/00ael278

47 [{emounbIe METAIITBI 03.03.2026 | bubnuorexa [IOK

https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U 04.03.2026 | bubnuorexa [JOK
KaJIusi https://m.edsoo.ru/00ael14b2

49 [[lenoyHO3EMENBHBIE METAIIITBI — 10.03.2026 | bubauoteka [JOK
KaJIBITUH U MarHUi https://m.edsoo.ru/00aelS5e8

50 Bakueiiime coefuHEHNUA KaJlbIUA 11.03.2026 | bubnmoreka [{OK

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

51 O06o0mIeHre U cucTeMaTr3aIus 17.03.2026
3HAHUM

52 JK&cTKoCTh BOJIBI M CTIOCOOBI €6 18.03.2026 | bubnumoreka [JOK
YCTPaHECHHS https://m.edsoo.ru/00ae1886

53 [TpakTiaeckast pabota Ne 6 o Teme 24.03.2026 | bubnuoreka [JOK
"XKEcTKOCThL BOABLI M METOBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 AnroMuHUH 25.03.2026 | bubaumoreka [IOK

https://m.edsoo.ru/00aelc64

55 AmMdoTepHbIE CBOMCTBA OKCHIA U 07.04.2026 | bubnumoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

56 Kenezo 08.04.2026 | bubnuoreka [IOK

https://m.edsoo.ru/00ae1d86

57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a 14.04.2026 | bubnuoreka [{OK
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(I1) n xxene3a (III)

https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CHCTEMATHU3AIINS 1 15.04.2026
3HAHUMN
59 [Ipaktudeckas padora Ne 7. Pemenue 1 21.04.2026 | bubmuoreka [JOK
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxwneine MeTalIbl U UX
COEIMHEHU
60 Bprurcnenus no ypaBHEeHUSIM 1 22.04.2026 | bubmuoreka [JOK
XUMHYECKUX PEaKIMi, €CIIU OUH U3 https://m.edsoo.ru/00ael750
pPEareHTOoB J1aH B U30BITKE UITU
COJICPXKUT IPUMECH. Berancienus
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
pEaKINH
61 O00011IeHIE U CHCTEMATHU3AIINS 1 28.04.2026
3HAHHUH
62 KonTtponbHast padora Ne4 o reme 1 29.04.2026
«BaxkHeiiline MeTalIbl 1 HX
COCIMHCHUS
63 BemecrtBa u maTepuansl B 1 06.05.2026 | bubnuoreka [IOK
TTOBCETHEBHOM KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arps3HEeHNe 1 12.05.2026 | bubnuoreka [JOK
OKPYXKAIOIIEH Cpeapl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHun 1 13.05.2026 | bubnuoreka [JOK
9KOJIOTHYECKHUX MPobIeM https://m.edsoo.ru/00ae4270
66 Peseprubiit ypok. O6001eHNe 1 1 19.05.2026 | bubnunoreka [JOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O60011eHNE U 1 20.05.2026 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHIE U 1 26.05.2026 | bubnmoreka [IOK
CHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI
8 KVIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAaThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro | 06pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara

1 ITo Teme: «IlepBoOHaYaIbHbIE XUMHYECKUE MMOHSITUS»

1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHATUH: aTroMm, MOJIEKyJa,
XUMHYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOAHAs), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOJSPHBIH O00BEM,
XMUMHUYECKasi peaknusi, KIaCCU(PHUKAIM PpEeaKIUil: peakuuu COeIUHEHHS,
peaKIuu pPa3loKEeHHs, pEaKlud 3aMelIeHHUs, peakluu OOMeHa, 3K30- H
DHJIOTEPMHUYECKHE PEAKLNH, TETUIOBOM 3((EeKT peakiyu, pacTBOp, MaccoBast
JI0J1s1 BeliecTBa (IPOIEHTHAs] KOHIIGHTPAIIMsI) B pacTBOPE

1.2 WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUI U IPUMEHSTh
9TH MOHSATHUS IIPU ONMKMCAHUU BEIIECTB U UX NMPEBPALLIEHUI

1.3 UCTIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY IS COCTABJICHUS (POPMYII BEIIECTB U
YpaBHEHUU XUMHUYECKUX peaklui

1.4 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHsl, 3aKoHa ABOTaIpo

1.5 OTIPENIeNATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTHMHEHUSX

1.6 KJIaccu(UIUPOBATh XUMUYECKHE PEAKIINH (10 YUCITY U COCTaBY y4aCTBYIOIIMX
B PEAKIIMM BEIIECTB, 11O TEIIOBOMY D (DEKTy)

1.7 BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUUCIIATH MAacCOBYIO JIOJIIO XMUMHMYECKOIO 3JIeMeHTa 1o ¢opmyIe
COCIMHEHHUS,

1.9 BBIYHUCIISITh MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE

1.10 NPUMEHATh €CTECTBEHHOHAYYHBIE METOABl TIO3HAaHWS — HaOJIOJCHHE,
U3MEpEeHUe, MOJICIUPOBAHUE, IKCIEPUMEHT (peaJIbHbI M MBICICHHBIH)

2 I[To Teme: «BakHelmue npeIcTaBUTEIN HEOPTAHUIECKUX BEIIECTBY

2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSITHN: OKCHMA, KHCIOTA,
OCHOBaHHUE, COJIb

2.2 ONpeAeNsaTh  NPUHAICKHOCTh BEHIECTB K  ONPEHNCIEHHOMY  KIaccy
coeiMHEeHuH 1o Gopmynam

2.3 KJIaCCU(UIIMPOBAaTh HEOPraHUYECKUE BEIIECTBA

24 XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, IMOATBEPXKAAs OINHCAHHE IMPHUMEPAMU MOJEKYIISPHBIX
YpaBHEHHH COOTBETCTBYIOIIUX XMMHUYECKHX PEaKIUi

2.5 NIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUUYECKHX MPEBPAIIECHUHN B pa3IHUHBIX
YCIIOBHSAX

2.6 CJIeZIOBaTh MpaBWJIaM MOJb30BaHUS XUMHMUYECKOW MOCYNOM M 1abopaTOpPHBIM

o0opyIoBaHMEM, a TakKe MpaBWiIaM oOpalleHusi C BeIIecTBaMH B
COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX
OTIBITOB TI0 TIOJYYCHHUIO M COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOAOpPOIA M
KHUCIIOpO/1a), IPUTOTOBJICHUIO PACTBOPOB C OMpEAeNEHHOW MaccoBOUM moleit
paCTBOpéHHOFO BCIIECTBA, IJIaHUPOBATH n IMPpOBOAUTH XUMHUYCCKUEC
HKCIIEPUMEHTHI 1O PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C TOMOIIBIO
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UH/IMKAaTOpOB (JIaKMyC, heHOoIPTaICHH, METUIIOPAHXK U JAPYTHUE)

2.7

POBOAMTH PACUEThI MO0 YPABHEHHUIO XUMUYECKON peaKkIuu

ITo Teme: «llepuonnueckuii 3akoH u lleproguyeckas cucreMa XMUMHYECKHX
snemeHToB [[. WM. MenneneeBa. CTpoeHHE aToMOB. XHUMHUYECKass CBS3b.
OKHCIHUTEIbHO-BOCCTAHOBUTEJIHHBIC PEAKIIHI)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX MOHATHH: sIpO aToOMa,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHAasl OpOWUTasb, paguyCc aToMa, XUMHUYECKas
CBSI3b, HOJIIpHAst " HENOJIsIpHAs KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPULIATEILHOCTh, WOHHAsl CBSI3b, WOH, KaTHOH, AHUOH, CTEIEHb
OKHCJICHHUS

3.2

KJIaCCI/I(bI/IL[I/IpOBaTB XHUMHWYCCKUEC JICMCHTHI
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OIKCHIBATh M XapaKTepH30BaTh TaOum4Hyto Gopmy [lepnonnveckoit cucreMsr
XUMHUYECKHX OJEMEHTOB: pasluyarTh TIOHATUS «TJIaBHAs TOJTPYIINa
(Arpynmna)» u «mnobounas nonarpynmna (brpymnma)», «manbie» U «OOIbIIHE»
TIEPHOJIBI

3.4

packpeiBaTh  cmbicn  [lepmogmueckoro  3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPUOAUYECKON 3aBUCUMOCTH  CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT X noJioxkeHus B [lepuoanueckoii cucreme

3.5

COOTHOCUTh 00O3HAYCHHS, KOTOpbhle MMeEITcs B Tabmuie «llepumomnueckas
cucteMa xuMuueckux dyeMeHToB J[.M. MeHjeneeBay ¢ 4YHMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB M
3apsi sAapa, o0IIee YMUCIIOo SJCKTPOHOB U PACTIPEICIICHUE UX 10 JICKTPOHHBIM
CJI05IM)

3.6

OnpeacCIsATbL CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCAUMHCHUAX

3.7

OIIpCACIIATL  BHIA XUMHYECKOM  CBS3H (KOBaJ'IeHTH al Hu I/IOHHaﬂ) B
HCOPTaHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo M XUMUYECKAsT pPEaKIUs»

1.1

pacKpbIBaTh  CMBICI ~ OCHOBHBIX  XHMHMYECKUX  TOHSTHA:  pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, IEKTPOTUTHUECKAS JUCCOLUALINS, PEAKIIUN
MOHHOTO OOMEHa, KaTaiau3aTop, XMMHUYEeCKoe paBHOBecHe, oOpaTHMble W
HEOOpaTUMblE  PEaKlUH, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE  PEAKIINH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, AJUIOTPOMHUS,
aM(doTepHOCTh, XUMHYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METaJUIMUecKas),
KpUCTAJUIMYECKasl pelié€TKa, CIlaBbl, CKOPOCTh XUMUYECKOU peakluu

1.2

HWIUIIOCTPpHUPOBATH  B3aMMOCBA3b  OCHOBHBIX  XHUMHYCCKHUX MOHATHH W
IMPUMCHATDH OTU MOHATHS ITPU OTIMCAHUHN BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBJISITh YPABHEHHUSI DJICKTPOJIUTUUECKON JUCCOIMAIIMN KUCIIOT, IIETOYeH
U COJIeH, MOJIHbIE U COKPALIEHHBIC YPaBHEHUS peaKIiii HOHHOTo 0OMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKI_[I/II\/’I
MOCPCACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OanaHca dTUX peaKL[PIfI

1.5

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKOM pEeaKIu

ITo Temam: «HemeTamisl U UX coeauHEHU» U « MeTaibl B UX COSIMHEHU

2.1

XapPaKTCPU30BATH (OHI/ICLIBaTL) 06IJ_II/IC n CHCL[I/I(I)I/I‘-ICCKI/IG XHUMHUYCCKUC
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CBOMCTBAa TMPOCTBIX M CIOXHBIX BELIECTB, IOATBEPXKIAs OIKHCAHUE
MpUMEpPaMH  MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMHYECKHUX PEaKIU

2.2

COCTAaBJIAITb  YPABHCHUA peaKHHfI, MNOATBECPKAAIOIMIUX  CYHIECTBOBAHUC
TCHETHYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH TPOTCKAaHHUA XHUMHYCCKHUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX
YCJIOBHUAX

24

CJIEIOBATh NPABHJIAM IOJIB30BAHMS XUMHUYECKON TOCYA0H U JTaOOpaTOPHBIM
o0opyIoBaHMEM, a TakXKe NpaBWwiIaM OOpalleHusi ¢ BEIIECTBAMU B
COOTBETCTBUHN C HHCTPYKIUAMU 110 BBITIOJTHEHU O Ha60paTOpHBIX
XUMHYECKHX OIBITOB IO MOJIyYECHHIO ¥ COOMPAHHIO ra3000pa3HbIX BEIICCTB
(aMMMaka M yIJIeKHCIIOro rasa)

2.5

MPOBOJUTH PEAKLIHUM, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTaB Pa3JUUYHbIX
BEIIIECTB: PACIO3HABATh OIBITHBIM NTYTEM XJIOpHA-, OpOMHA, WO,
kapOoHat, ocdart, cunmkar, cyabdar, THAPOKCUANOHBI, KATHOHBI AMMOHUS,
WOHBI HW3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIIECTB

ITo Teme: «XUMHS U OKPYIKAOILAsL Cpeaay

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuUMHMueckux mousatuil: IIJIK BemecTsa;
KOppO3Hsl METAJUIOB

3.2

IPUMEHSTh OCHOBHBIE OIE€pallMM MBICIUTENIBHON JESATENbHOCTH — aHAIMU3 U
CHHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTU3alllio, BbISIBICHHE NMPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JJIi M3Y4YEHUsI CBOMCTB BEIIECTB U XMUMHUYECKHX
peakuMid; eCTECTBEHHOHAayuHble METOJbl II03HAHUS — HaOIIo/eHHe,
U3MEepeHHne, MOJIETMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICJIEHHBIH )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
8 KJIACC

Kon

HpOBepﬂeMLIﬁ JICMECHT COACPKaHUSA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHU

1.1

IIpenmer xumuu. Ponb XMMUM B )KU3HU 4eloBeKa. XUMHUS B cucTeMe Hayk. Tena u
BelecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

1.2

Iloustue o MCTOJaX IIO3HAHHUA B XHMHH. YucTeie BCIIECCTBA M CMCCH. CnocoObl
Ppas3saciICHUs cMmecent

1.3

ATOMEBI 1 MOJICKYIJIBL. Xumudeckue 3jeMeHTbl. CHUMBOJIBI XHUMHYCCKHX 3JICMCHTOB.
HpOCTBIG " CJIOKHBIC BEUICCTBA. ATOMHO-MOJ’ICKYJ'IHPHOC YUCHHC

1.4

Xumuueckass QGopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewiecTB. OTHOcuTENbHas aroMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJIsipHas Macca. MaccoBasi 10J11 XMMUYECKOI0 3JIEMEHTA B COCAMHEHUH

1.5

KommuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI U
yuclia CTPYKTYPHBIX €AMHMII BeliecTBa. PacuéTel mo QopmynaMm XUMHUYECKHX
COCAMHEHUI

1.6

duznyeckue U XUMHUYECKUE SBICHUSA. XMUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccudukanus XUMHIECKIX
peakuui (coeluHeHUs], Pa3JI0KEeHUs, 3aMellIeHHs], 0OOMEeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW IOCYJIOW, C MpaBUIaMu
paboTsl B maboparopuu u npuémamu obpaiieHus ¢ 1ab0paTOpHBIM 000pYIOBaHHEM,
U3yYeHHe M OMUCaHWe (PU3MYECKHX CBOMCTB 0Opa3lOB HEOPraHMYECKHX BEUIECTB,
HaOmoeHue (usnueckux (TUIaBIEHHWE BOCKA, TasHUE JibJla, pacTUpaHHe caxapa B
CTyIKe, KUICHHE U KOHJEHCAlUs BOJIbI) M XHMHYECKHX (TOPEHHE CBEYH,
MPOKAIMBaHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCJIOTOH) SIBJICHHUIA,
HaOJIOICHNE W ONHMCAaHUE NMPU3HAKOB MPOTEKAHUS XUMHUECKUX peakluil (pa3ioxeHne
caxapa, B3aUMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUAOM Oapus, pa3ioKeHue
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelle3a C PaCTBOPOM COJIU
menu(Il), wusyuenue crmocob6oB pazgeneHus cMmecedl (C  HOMOIIBIO MarHuTa,
¢GmIbTpOBaHME, BHITAPUBAHUE, AUCTHIUISINSA, XpoMaTorpadus), MPOBEACHUE OUYUCTKH
MOBAPEHHOM CONM, HAOMIOJIEHME M ONMCAHUE pPEe3yJIbTaTOB IPOBEJEHHs OIIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJENeH MOJEKYI
(11apocTepKHEBBIX )

Baxuelime npeacTaBUTeId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3eMeHT M MpOoCTOE BEMIECTBO.
Haxoxxnenue xucnmopoaa B mpupoje, Gu3nueckue U XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcunpl. [Ipumenenne kucnopona. CrnocoObl TMONy4eHHs KHCIOpOJAa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
AUTOTPOMHASI MOAM(UKAIUS KUCIOPOaa

2.2

TeroBoit 3¢ (deKT XUMHUECKON peakuuu, TePMOXUMHYECKHE YypaBHEHUS, 3K30- U
OHIOTEPMUUYECKUE pEAKIMU. TOIUIMBO: Yrojib W MeTaH. 3arpsA3HEHHE BO3/yXa,
yYCUJICHUE TApHUKOBOTO 3¢ (heKTa, pa3pyIieHue 030HOBOTO CIIOSI

2.3

Bonopon — oanemeHT M mpocroe BemiecTBO. HaxokneHWe BOAOpoJa B PHUPOJE,
(1)H3H'—IGCKI/IG U XUMHUYCCKHEC CBOﬁCTBa, IIPUMCHCHHUC, CIIOCOOBI MOJIYyUCHUA. Kucmoter n
coJn

2.4

Mounsipablii 00bEM razoB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue coWcTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacelmeHHble 1
HEHACBIIICHHbIE pacTBOpbl. PacTBOpuMOCTH BemecTB B Boge. MaccoBas nois
BEIL[ECTBA B PACTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHuUA. Poib pacTBOpoB B
OpUpOE W B KU3HU denoBeka. KpyroBopor Boapl B mpupoje. 3arps3HEHHE
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IpUpOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOAHBIX BOA

2.6

Knaccudukamus neopranmyeckux coemunenuit. Oxcuasl. Kiaccupukanms oxcuaos:
cojeoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEpHbIE) U HECOJICO0pa3yIOLIHeE.
Homenknarypa oxcunoB. @usndeckue 1 XuMHYECKHE CBOMCTBa OKCHIOB. [lomyuenne
OKCHJIOB

2.7

OcHoBanus. Kiaccudukanus OCHOBaHMIA: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. Du3nueckue W XHUMUYECKHME CBOMCTBA OCHOBAHUU.
ITonydyeHne oCHOBaHMI

2.8

Kucnorsl. Knaccudukanms xucnor. Homenkmatypa kucnor. @Pusmueckue U
XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHoctu MmetaiuioB H.H. beketoBa. [Tonydyenue
KHCJIOT

2.9

Conu. Homenkiarypa coneit. @u3ndeckre 1 XuMuyeckue cBorctna conei. [lomydyenue
coJIeu

2.10

I'eneTnyeckas CBA3b MCXKAY KJIaCCaMM HCOPTaHUYCCKHX COCIMHEHU I

2.11

XVUMUYECKUN JKCIEPUMEHT: KaueCTBEHHOE OINpeAeNiCeHUE COAEpKaHMs KHCIOopoJaa B
BO3/yXe, IMOJlyueHHe, cOOMpaHue, paclo3HaBaHWE W HM3YYCHHE CBOMCTB KHCIIOpPOJa,
HaOJI0/IEHUE B3aMMOJICHCTBUS BELIECTB C KUCIOPOJOM M YCIIOBUSI BO3HUKHOBEHUS U
IpeKpalieHus: ropeHus (mokapa), 03HaKOMJICHHE C 00pa3liaMyd OKCHJIOB U OIKCAHUE
UX CBOWMCTB, MOJYyYEHHE, COOMpaAHKE, paclio3HAaBAaHUE M M3yYeHHE CBOMCTB BOJOPOJA
(ropenme), B3aumojeiicTBue Bomopoma ¢ okcuaoM — Menu(Il)  (Bo3MoOkHO
WCIIOJIb30BAaHUE BUEOMATEPHUATIOB), HAOIIOIeHHE O00pa3lioB BEUIECTB KOJIMYECTBOM |
MOJIb, HUCCIIEJOBaHHE OCOOCHHOCTEH pacTBOPEHHUs BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACTEHHOW MacCOBOM JOJICH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOACHMCTBHE BOJBI C MeTajllaMd (HaTpueM U
KaJbleM) (BO3MOXKHO HCIOJIB30BAHWE BUACOMATEPHAJIOB), OMpPEICIICHHE PAaCTBOPOB
KUCIOT U IIeJoYel ¢ TOMOIIbI0 HMHAMKATOPOB, HCCIEAOBaHHE 00pa3IoB
HEOPTaHMYECKUX BEIISCTB PAa3IMIHBIX KIJIACCOB, HAOIIIOJICHUE H3MEHEHHSI OKPACcKU
WHIUKATOPOB B PACTBOpPAxX KHCIOT U IIENOYEH, M3yueHUE B3aUMOJCUCTBUSA OKCHJIA
menu(Il) ¢ pactBopoM CepHOM KHCIOTBI, KHCJIOT C METaUlaMH, peaKiui
HEUTpanu3anuy, TMOJNyYeHHE HEepPacTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJIHOTO
MeTaJlla APYTUM W3 PAcTBOpa COJH, PEHICHHWE YKCIEPUMEHTAIBHBIX 3a7ad [0 TeMe
«Baxseiiue Kj1acchl HEOPraHUYECKUX COSTMHEHUN

Ilepnonnueckuii 3akoH u [leproanueckas cucteMa XUMHUYECKUX 3eMeHToB J[. 1.
MenneneeBa. CtpoeHne aTOMOB. XUMHUecKas CBA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH

3.1

[lepBble TOMBITKM KiIacCUPHUKAMU XUMUYECKHX 3yeMeHToB. [loHsiTHe o rpynmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOTeHBbl,
MHEPTHBIE ra3bl). DJIeMEeHTbl, KOTOpble 00pa3yr0T aM(OTEpHbIE OKCUIBI U THIPOKCHIbI
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Ilepuonuueckuii 3akoH. Ilepuomnueckass cucrema XumMuyeckux diemeHToB JI.U.
MenneneeBa. KoporkomepuomHass u mmHHONIepHoaHass ¢opmbl [lepuoamdeckoit
cucrembl xumMuueckux onemeHToB J.M. Menngeneea. Ilepuoasl ©  TpyIIIbL
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIBI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3orombsl. OnexTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XUMHUYECKHX ieMeHToB [lepuonnyeckoit
cucreMbl J[.MI. Menneneea. XapakTepUCTHKAa XUMHUYECKOIO DJJIEMEHTa II0 €ro
nonoxxkeHuto B [lepuognueckoii cucreme [I.M. Menneneena
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3aKOHOMEPHOCTM  W3MEHEHUsi  paJuyca  aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METAINYEeCKUX W HEMETAJUIMYECKHX CBOWMCTB ITIO I'pynmaM MW nepuoaam. 3Hauenue
[lepuonnueckoro 3axkoHa u I[lepmoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB st
pa3BuUTHs Hayku U npakTuku. [[.1. MenaeneeB — yu€Hbll U rpaXkJaHUH
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3.5

Xumnueckass  cBa3b.  KoBanmeHTHas  (moyisipHas M HEMOJSIpHAsl)  CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 1€MEeHTOB. MloHHAas CBS3b

3.6

Creneup okuciacHuS. OKHUCIUTEIHLHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm
OKHCJICHHMSA M BocCcTaHOBIEHMA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN IKCIEPUMEHT: M3Y4YCHHE O0Opa3IoB BEIIECTB METAIJIOB M HEMETAILIOB,
B3aMMOJICICTBHE THIPOKCHIA IIMHKA C PAacCTBOpPaMU KHCJIOT WM HIeNoueH, MpoBeIeHUue
ONBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUM
(ropeHue, peakluy pas3ioKeHUsl, COSTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHMS

BCH_IGCTBO 1 XUMHUYCCKas pCaKus. HOBTOpeHI/Ie

1.1

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema XuMmMuyeckux dnemeHtoB .M.
Menpeneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMUYECKUX
JJIEMEHTOB MEPBBIX TPEX NEPUOI0B, KANUs, KAIBLUS U UX COCIMHEHUI B COOTBETCTBUHU
C MOJIOKEHUEM 2JIEMEHTOB B [lepuoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJIbI XMMHMUYECKON CBA3M. THUIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKOM pEmETKM W BUAA
XUMHAYEeCKON cBs3u. Kiaccudukamuss U HOMEHKIATypa HEOPTaHMYECKHX BEUIECTB
(MexnyHapoaHast M TpUBUAJIbHAs). XMUMHUUECKHUE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKUX  COCJUHEHUH, TEeHETHYeCKas  CBA3b
HEOPraHUYECKHUX BEILECTB

1.3

Knaccupukanuss XMMHUYECKUX peakIyid MO pa3InyHbIM NpU3HAKaM (110 YUCIy H
COCTaBY YYacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIOBOMY 3((deKTy, 10 N3MEHEHUIO
CTETNIEHEW OKHUCIEHHUS XHUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aropa). JK30- U IHAOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHMS.
[ToHsITHE O CKOPOCTH XMMHYECKOW pEaKIMU

1.4

[TonsiTne 00 o0OpaTUMBIX U HEOOpaTHMBIX XMMHUYECKUX peaknusax. [lonstue o
TOMOTEHHBIX W TE€TePOTCHHBIX peakiusix. [IoHATHE O XHUMHYECKOM pPaBHOBECHH.
@akTopbl, BIMUIIOLUIME HA CKOPOCTh XUMHUECKOM PEAKIIUU U TIOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

1.5

OKUCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, AJIEKTPOHHBIA OaJaHC OKUCIUTENBHO-
BOCCTAHOBUTEJIBHOM  pEaKIMHu. CocraBieHne  ypaBHEHUH  OKHUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIX PEaKIMii ¢ MCIOJIb30BAaHMEM METO/1a HJIEKTPOHHOr 0 OajaHca

1.6

Teopust 2JIEKTPOIUTUYECKON TUCCOLMALMUU. OJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Katnonsl, aHnvoHbl. MexaHU3M JUCCOLMAIIMM BEIIECTB C pa3JIMYHBIMU BHUAAMH
xumudeckon cBs3u. Cremenp aucconpanuu. CuibHBIE W ClIa0ble AJIEKTPOJIUTHI.
Peakunu nonHoro oOMeHa. Y CIOBUS MPOTEKAHUS peaKIMii HOHHOTO OOMEHa, TTOJTHBIC
Y COKpalI€HHbIC MOHHBIE YpaBHEHU peakiuid. CBOMCTBA KUCIIOT, OCHOBAaHUW U COJIEH
B CBETE MPEICTaBICHUH 00 DJIEKTPONUTHUECKON aucconuanuu. KadecTBeHHBIE
peakuuu Ha MOHBI. [IOHSATHE O THAPOIU3E COJIeH

1.7

XHWMHUYECKUHN DKCIIEPUMEHT: 03HAKOMJIEHHE C MOJAEISAMHU KPHUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJJIOB M HEMETaJuIoB (TpaduTa M ajiMasa), CI0KHBIX
BEUIECTB (XJIOpUAA HATpPHUsA); HMCCIEAOBAHHUE 3aBUCUMOCTUH CKOPOCTH XHMHUYECKOU
peakuuu OT BO3ACUCTBUS Pa3IMYHBIX (DAKTOPOB; UCCIETOBAHHE AIEKTPONPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOIECCa TUCCOIUAIMU KUCIOT, Hiesioueil u coneil (BO3MOXKHO
HCIOJIb30BaHNWE BUJEOMATEPHUAIOB); TPOBEIECHUE OINbBITOB, WJUTIOCTPUPYIOLIUX
MPU3HAKM MPOTEKAHUS peaKkIMii HOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIIACICHHE
raza, oOpa3oBaHHME BOJbl); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
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BOCCTAHOBUTENBHBIX pEakUUid (TOpEeHHE, PEAKLUUU Ppa3IoKEHUs, COECIUHEHUS);
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KauYeCTBEHHBIX pEakLUi Ha
HOHBI; peLIEHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4

Hemeramie! 1 ux COCAMHCHU

2.1

OOmiast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHne ¥ (QHU3MYECKHE CBOMCTBA MPOCTBHIX BEHIECTB —
raJoreHoB. XMMHUYECKHE CBOWCTBA HA IPUMEpE XJiopa (B3aUMOJICHCTBHE C METaJNIaMH,
HeMeTaJuIaMH, Iesiouamu). XiopoBoaopo. ConsHasi KHCI0Ta, XMMHYECKHE CBOMCTBA,
HoJIy4eHue, mpuMeHeHue. JleficTBrue Xjopa 1 XJI0pOBOAOPOJa Ha OPraHU3M 4eJIOBeKa.
Bakneiinme XJ0puapl ¥ MX HAX0KJCHUE B IPUPOJIE

2.2

OOmiast xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue M (U3NYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHBIE MOAM(DHUKAIMN KUCIOPOJIA U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOaOpOa, CTpoeHUe, (PpU3HUECKue U XMMUYECKHE
cBoiicTBa. OKCH/IBI Cepbl KaK MPEJCTABUTENN KUCIOTHBIX OKcUI0B. CepHas KUCIOTa,
¢u3nyeckue U XMMHUYECKHE CBOWCTBa (0OIIMEe Kak MpeicTaBUTENs Kjlacca KUCIOT U
cneunpuyeckne). XUMHUYECKHE pEaKIUH, JIeKAINFMEe B OCHOBE IPOMBIIUICHHOTO
cnocoba monydeHus cepHoil kucinoTsl. Ilpumenenme. ConM CepHOM KHUCIOTHI,
KayecTBEHHass peakuusi Ha cyibdar-uoH. Haxoxnenuwe cepbl m €€ COCTUHEHHH B
npupoje. XHMHUYECKOE 3arpsi3HEHHE OKpYXKarolled Cpeabl COEIUHEHUSMHU Cephl
(KMCTIOTHBIE ~ JIOKIW, 3arpsi3HEHHE BO3JyXa H  BOJOEMOB), CIIOCOOBI  €ro
IPEJOTBPALLICHHS

2.3

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENIEHU OKHUCIEHUS. A30T, pacCpoCTpaHeHue B pupoe, puznyeckue u
xumuueckue cpoiictBa. Kpyroopor asora B mpupone. AMMHak, ero (pusndeckue u
XMMHUYECKHE CBOMCTBA, MoylyueHue U npuMeHeHue. Conu aMMOHHUS, UX (PU3NYECKHUE U
XUMHUYECKHE CBOWCTBA, mMpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHHMSL.
A3oTHas KHCOTa, e€ moylyueHue, Gpusnyeckrue 1 XMMHUUECKUe CBOWCTBa (00IIMe Kak
MIpeICTaBUTEINS Kilacca KUCIIOT U criennduueckue). Vcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KauyecTBE MHHEPAIbHBIX YAOOpeHMHA. XHMHUYECKOe 3arpsi3HeHHE
OKpY’KaroIlel cpesibl COETUHEHHUSIMH a30Ta (KUCIOTHBIE JT0XK]IU, 3arpsA3HEHHE BO3/1yXa,
TTOYBBI U BOJJOEMOB)
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®ocdop, amrorponHsle Moaupuxanuu Qocdopa, ¢uMUECKHE U XMUMHUYECKHE
cBoiictBa. Oxcun docdopa(V) u dochopras kuciaora, GU3NUECKUe U XMUMUYECKHE
cBoiicTBa, mnonyudeHue. MHcmonb3oBaHnue ¢GocpaToB B KayecTBE MMHEPAIbHBIX
yoOpeHuit

2.5

OO6mas xapaktepuctuka 31eMeHToB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCICHHSA. YTJIepoJ, aUIOTPONHble MoAudUKanuy,
pacrnpocTpaHeHue B Mpupojae, (u3NyecKue M XHMHUYECKHe CBOMCTBa. AacopOuus.
Kpyrosopot yrnepozaa B npupojae. OKcuisl yriaepona, ux Gpu3ndeckue 1 XMMUYeCKHue
CBOMCTBa, JeiicTBME Ha JKUBbIE OpPraHM3MBblL, IIOJyYeHHUE U TPUMEHEHHE.
DKkosnoruyeckue mnpoodieMbl, cBsi3aHHble ¢ okcuaoMm  yriepoxaa(IV); rumotesa
I00ATHHOTO TIOTEIUICHHS KJIMMAaTa; MapHUKOBBIN 3¢ dexT. YrompHas kuciaora u e€
ColM, WX (U3MUECKHEe U XHMMHUYECKHE CBOMICTBA, NOJIY4YeHHE U MpPUMEHEHHE.
KauectBenHast peaknus Ha kapOoHaT-umoHbI. lcmosnb3oBaHue kapOOHATOB B OBITY,
MEIMIMHE, TPOMBIIIJIEHHOCTH M CEJIbCKOM XO035HCTBE

2.6

[lepBoHayanbHble TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KaK O COEIUHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIEeH, 3TaHOJ, INIULEPUH, YKCyCHasl KucioTa). Mx
COCTaB M XHMMHYECKOoe cTpoeHHe. lloHATHe O OMOJOTMYECKM Ba)KHBIX BEIIECTBAX:
Kupax, Oelkax, yrieBoJax — U UX POJIM B )KM3HH YeloBeka. MarepuaabHOE €IHHCTBO

40




OpPraHu4YCCKUX U HCOPIraHUICCKUX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOWCTBA, IMOJy4Y€HUE U TNPUMEHEHHE.
Coenunenus kpemHus B npupoje. O6mue npeacraBieHuss o0 oxcuae kpemuusa(1V) u
KpeMHUeBOi kucinore. CHIMKATBl, WX HUCHOJIb30BaHWE B OBITY, MEIUIUHE,
MIPOMBILUICHHOCTH. BaXHEeHIIMe CTPOUTEIbHBIE MaTEpPHANIbl: KEpPaMHKa, CTEKIIO,
1eMeHt, ©OeToH, kene3o0eroH.  [IpoGiembl  ©€30MacHOTO  MCIOJIL30BAHMS
CTPOMTEIILHBIX MAaTEPUAJIOB B MOBCETHEBHOMN YKH3HU

2.8

XUMUYECKUIN HKCIIEPUMEHT: H3yueHue 00paslloB HEOPraHMYECKHX BEIECTB, CBOICTB
COJSTHOM KHCIIOTBI, MPOBEIEHHE KAYeCTBEHHBIX pEaKIWid Ha XJIOPUA-UOHBI U
HaOJ/lo/IeHne TPU3HAKOB UX MPOTEKaHHs; OMbITHl, OTpaxkawmoluue (Qunveckue Hu
XMMHUYECKHE CBOMCTBAa TaJOTEHOB M HMX COCAMHEHUH (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEpPHAIOB); O3HAaKOMJIEHHE ¢ oOpaslmamMu  XJIOPHAOB  (TaJOreHUIOB);
O3HAKOMJICHHE C oOpasiamu cepbl U €€ COCOTUHEHUSMHU (BO3ZMOXKHO HCIIOJIb30BaHHE
BUJICOMATEpHANIOB); HAOMIOJEHUE TMpolecca OOyriMBaHUs caxapa MOJ JeiCTBHEM
KOHLEHTPHUPOBAHHON CEPHOM KUCIIOTHI; U3yYEHNE XUMUYECKUX CBOMCTB pa30aBiIeHHON
CEepHOIl KHCIOTHI, WPOBEJCHHE KAa4eCTBEHHOW peakuuh Ha CyiabpaT-UOH H
HaOJIoIeHNe TIpU3HAKa €€ NMPOTEKAaHWs; O3HAKOMIIEHHE C (PM3MYECKHMMH CBOHCTBAMU
a3zoTa, ¢ocdopa U MX COCAMHEHUN (BO3MOXKHO HCIIOIH30BAHHE BUICOMATEPHAIIOB),
oOpasmamMu  a30THBIX W (OcPOpHBIX  yHOOpeHHid; TMOyuyeHHe, CoOUpaHue,
pacro3HaBaHHe U U3Y4YCHHE CBOMCTB aMMHUaKa; MPOBEACHHE KaYeCTBEHHBIX PEaKIIHii
HA HWOH aMMOHHMA W ¢ochaT-uOH M HU3yYEeHUE TMPHU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICIICTBIE KOHIICHTPUPOBAHHOM Aa30THON KHUCIOTHI C MeAbl0 (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHAJIOB); U3yUYE€HHE MOJETCH KPUCTAIUTMYECKUX PEIIETOK
anMasa, rpaduTa, QysuiepeHa; 03HaKOMIIEHUE C MIPOLIECCOM aJICOPOIMHN PACTBOPEHHBIX
BEIIECTB AaKTUBUPOBAaHHBIM yIJIEM M YCTPOMCTBOM NPOTHBOras3a; IIOJyYeHHE,
coOupaHue, pacro3HaBaHUE W M3YUYCHUE CBOICTB YIJIEKHCIOrO Tasa; MNpOBe/EeHHE
Ka4eCTBEHHBIX pEaKIMii Ha KapOOHAT- M CHUJIMKAT-UOHBI W W3yYEHHUE NPHU3HAKOB HX
MPOTEKaHMs; O3HAKOMIJIEHUE C MPOJIYKINEH CHIMKATHOW MPOMBIIUIEHHOCTH; pellIeHHe
HKCIEPUMEHTAIBHBIX 33124 10 TeMe «BaxHele HeMeTauIbl M MX COSTUHEHHSD)

MeTannsl 1 UX COSIMHEHUS

3.1

OO6mrast xapakTepuCTUKa XHUMHYECKHUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nonoxenus B llepuoanueckon cucreme xumuueckux sneMeHToB .M. Menneneesa u
cTtpoeHust atromMoB. CTpoeHHe MeTauioB. MeTajinyeckas CBSI3b M MeETaJTUYecKas
KPUCTAJUIMYECKAsl PeIIETKa. DIEKTPOXUMHUECKUH s/l HANPSYKEHUH METaJJIOB

3.2

dusnyeckue M XUMHUYECKHE CBOWcTBa MeTauioB. OOmIMe crocoObl MOIy4YEeHHUS
MeTauioB. [loHATHE O KOppPO3MM METaUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBI UX OT
koppo3uu. CriaBsl (cTajib, 4yTr'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIIUIEHHOCTH
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[I{eouHbIe MeTAIUIBL: TIOJIOKEHUE B [leprnonueckoi cucteMe XUMUYECKHUX DJIEMEHTOB
J.1A. MeHnneneeBa; CTpOCHHME HUX aTOMOB; HaxoxJeHue B npupone. dusudeckue u
XMMHYECKHE CBOMCTBA (Ha MpuMepe HaTpusl U Kaiusi). OKCUABI U THAPOKCUABI HATPUS
u Kayus. [IpuMeHeHne MEen0YHbIX METAJUIOB U UX COCTMHEHUI

34

[I{erouyHO3EeMeENBbHBIE METAUIBI MAarHUM W KalbLWW: IMOJ0keHHe B Ilepmoamueckoit
cucreMe xumuueckux onemeHtoB .M. MeHaeneeBa; CTpoeHHE UX AaTOMOB;
HaxoXJieHne B npupone. Pu3nuecKkue U XMMHUYECKUE CBOMCTBA MArHUs U KaJIbIIUS.
Baxmwueiimue coeauHeHus KajablMs (OKCUA, TUAPOKCHUM, coiH). JKECTKOCTH BOJBI U
crocoObl e€ yCTpaHeHus

3.5

AmomuHuil: nonoxenne B llepmonnueckol cucreMe XMMHYECKUX 3yeMeHToB JI.M.
MenneneeBa; CTpO€HHE aTOMa; HaXOKIEHHE B Npupoje. Pu3nueckue M XUMHUECKUE
CBOMCTBA aMFOMHUHMS. AMGMOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A AJTFOMHHUS
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3.6

Kenezo: monoxenue B Ilepuogmueckoil cucreme XumMu4eckux »siementoB [I.1.
MeHeneeBa; cTpoeHUE aToMa; HaxoKJAeHue B npupoze. Ousznueckne U XUMHUYECKUE
cBoiicTBa xene3a. Okcuasl, ruapokcuibl u conu xenesa(ll) u xxenesa(Ill), ux cocras,
CBOMCTBA U ITOJIyYEHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3laMd METa/IOB U CIUIABOB, UX
(bU3UYECKMMU CBOMCTBaMU; HM3y4YEHHE PE3YJIbTaTOB KOPPO3HH METALIOB (BO3MOXKHO
WCII0I30BaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHJIa KaJIbIIUS
W HATpus C BOJOM (BO3MOXHO HCITOJIb30BAaHHWE BHUACOMATEPHAJIOB), HCCJICIOBAHHUE
CBOMCTB KECTKOM BOJBI; Mpollecca TOpPEHUs: jKejie3a B KHUCIOpPojae (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHUS KAaUYeCTBEHHBIX PEaKIIHil
Ha WOHBI (MarHus, Kaiblus, aloMuHus, 1uHKa, xene3a(ll) u xeneza(Ill), meau(Il);
HaO0JII0/ICHUE U OMKMCAHKE MPOIECCOB OKPAIIMBAHUS TIJIAaMEHU MOHAMU HATPHsI, KIS U
KaJbIUsl (BO3MOXHO MCTIOIh30BAaHUE BHICOMATEPHAIIOB); UCCIICIOBAaHIE aM(DOTEPHBIX
CBOWCTB TMJPOKCHJIA JIFOMUHUS U THAPOKCH/IA IIUHKA; PEIICHUE YKCIEPUMEHTAIbHBIX
3aJ1a4 1o TeMe «BaxkHeHIme MeTauIbl M BX COSIMHCHU

XUMHUs U OKpYy’Karolas cpeaa

4.1

HoBble Marepuasibl 1 TeXHOJOrMU. BemecTBa U Marepualibl B MOBCEIHEBHOM >KU3HU
yesroBeka. XUMHUSI U 310pOBbe. be3omacHoe MCIoJIb30BaHUE BELIECTB U XUMHYECKUX
peakiuii B ObITy. [lepBasi TOMOIIb TPH XMMUYECKHUX OXKOTaX W OTPABIICHHSIX

4.2

OCHOBBI 3KOJIOTMYECKOH TI'PaMOTHOCTH. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpeapl IIJIK. Posnp XuMum B pemieHuM B3Konorudeckux mnpoobnem. Ilpuponnsie
UCTOYHHUKM YIJIEBOJOPOJAOB (yroyib, MPHUPOJIHBIA Tra3, He(PTb), HPOIYKTBl HX
nepepadoTKH, MX POJIb B OBITY M IPOMBIIICHHOCTH

4.3

XUMHUECKUI SKCIEPUMEHT: H3ydyeHHEe 00pas3loB MaTepHajoB (CTEKJIO, CIUIaBbl
METaJIJIOB, NTOJIMMEPHBIE MaTEpUaIbl)
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ITPOBEPAEMBIE HA OI'D ITO XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O

OBLIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

1

1.1

1.2

IIpoBepsiemble TpeOOBAHUSA K MPeEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTeJbHOI NPOrpaMMbl 0CHOBHOI0
o0mero oopazoBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

(¢} [MO3HABA€MOCTH  SIBJICHHI IIpUpoOAbI, IIOHUMaHHEe OOBLEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK o0iactu COBpPCMECHHOI'O
€CTCCTBO3HaHHUA, KOMIIOHCHTA O6HI€I>1 KYJIbTYpbl H HpaKTH‘IeCKOﬁ
ACATCIIbBHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O 06H_[€CTBa; ITIOHMMaHHC
MECTa XMMHUHU CPpeIu APYTIUX €CTECTBCHHBIX HAYK

0 HAYYHbBIX MCETOJAAX IIO3HAHHSA, B TOM YHCIC SKCIHCPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHNA BCIICCTB U U3YUYCHUA XUMHUYCCKUX
peaKHHﬁ; YMCEHHUC HCIIOJIB30BaTb MOJIACIU IJIA 00BACHEHHS CTPOCHUA
ATOMOB M MOJICKYIJI

1.3

2.1

2.2

2.3

o chepax mnpodeccHOHAIBHON NEATEIHbHOCTH, CBS3aHHBIX C XUMHCH U
COBPEMEHHBIMM  TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha  JOCTHIKEHMSX
XUMHUYECKOH HAYKH, YTO TO3BOJIUT O0YUYaAIONIUMCS pacCMATPUBATh XHUMHUIO
Kak chepy cBoeil Oymyuieil mpodeccnoHanbHON ASSITENFHOCTH U CAENATh
OCO3HAHHBII BBEIOOP XMMHH KaK MPO(HUIBLHOTO peaMeTa MpH Mepexoie Ha
YpOBEHb CpeJIHEro 00111ero 0opazoBaHus

Bianenne cuctemMol XMMHUYECKUX 3HAHUM U YMEHHE IPUMEHATH CHUCTEMY
XUMUYECKHUX 3HAHUM, KOTOPasi BKJIIOYAET:

BAOKHEHIINE XUMUUYECKHE TTOHITHS: XUMUUECKHUI AJIEMEHT, aTOM, MOJIEKYyJa,
BEIIECTBO, MPOCTOE M CJIOXHOE BEIIECTBO, OAHOPOJHAS M HEOTHOPOIHAS
CMECh, OTHOCUTENIbHBIE aTOMHasi M MOJEKYJIIpHas Macchl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJSIPHBIA OOBEM, OKCHUI, KHUCIIOTa,
OCHOBaHHE, COJb (CpemHss), XUMHUYECKasl peaklivs, PeaklUu COCIUHEHUS,
peaKiny Pa3JIOKEHUs, PEAKIIMH 3aMEIICHUs, PEaKIM OOMEHa, TETUIOBOM
3¢ deKT peakiuu, 3K30- U SHAOTEPMHUECKUE PEAKIH, PacTBOP, MaccoBas
JIOJIS XUMHAYECKOTO AJIEMEHTa B COCTUHEHUH, MAaCcCOBasi JIOJISL M MPOIICHTHAS
KOHLIEHTpPALlUsS BEILECTBA B PAacTBOPE, SJIPO aTroMa, 3JIEKTPOHHBIM CIIOU
aToMa, aroMHasi oOpOuTaab, paJuyC aroMma, BaJEHTHOCTh, CTEIEHb
OKHUCJICHUA, XHUMHYECKasl CBS3b, JJIEKTPOOTPHUIATENLHOCTb, MOJISpHAs U
HETOJIIpHAsT KOBAJIEHTHAs CBsI3b, HMOHHAS CBS3b, METAJUIMUECKas CBS3b,
KpUCTaJNIM4ecKass ~ pemérka  (aToMHas,  HWOHHAs,  MeTaJuIndecKas,
MOJICKYJISIpDHAsi), HWOH, KaTHOH, aHWOH, OJJICKTPOJIUT U HEDJIEKTPOJIHT,
ANEKTPOJIUTHYECKAsT  JAUCCOLMAIMS, peakuMd  HMOHHOTO oOMeHa,
OKHCIIMTEIHLHO-BOCCTAHOBUTEILHEIE peaxiu, OKHCITUTEh i
BOCCTaHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHUE, SJIEKTPOJIN3, XUMUYECKOE
paBHOBECHE, OOpaTUMble U HEOOPATUMBIE PEAKIINH, CKOPOCTh XUMHUYECKOUN
peakuuu, katanuzarop, [TJIK, koppo3usi MeTaioB, CIJIaBbI
OCHOBOIIOJIAralIIe 3aKOHbl XMMHH: 3aKOH COXPAaHEHHMS  MaccChl,
nepuoauueckuid 3akod JI.M. MenpaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpo

TEOPUH XHUMUH: ATOMHO-MOJIEKYJIsIpHAsI Teopus, Teopus
AJIEKTPOJUTUYECKON JUCCOIMAITTT

43



Brnagenue oCHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :

YMEHME IPAaBUIBHO HCIOJIb30BaTh M3YUYEHHbBIE BELIECTBA U MaTepHalibl (B
TOM 4YHCJIE€ MUHEpalbHble yNOOpPEHHs, METalilbl U CIJIaBbl, MPOJYKThI
nepepadoTKU MPUPOJHBIX UCTOYHUKOB YTIIEBOIOPOIOB (YTIJIsl, IPUPOIHOTO

3.1 ra3a, He)T) B OBITY, CEJIbCKOM XO3sIIICTBE, Ha MMPOU3BOJICTBE U TOHUMaHUE
3HAUEHUS KHUPOB, OCIKOB, YIJIEBOAOB JUIsl OPTaHM3Ma YEJIOBEKa; YMEHUE
MIPOTrHO3UPOBATH BIMSHHUE BEHIECTB U XMMHUECKUX MPOIECCOB HA OPTaHU3M
YEJIOBEKA M OKPYIKAIOIIYIO PUPOJIHYIO CPEAY

39 YyMEHUE UHTErPUPOBATh XHUMHUYECKHME 3HAHUS CO 3HAHUSAMHU APYrUX
y4eOHBIX MPEIMETOB
HaJM4Yue OmbITa paboThl C Pa3IHMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU I10

3.3 XUMUK  (HayyHas W  HAY4YHO-TIONYJISIpHAs — JIUTEparypa, CJIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
yMeHHEe OOBEKTUBHO OIICHHBaTh HWH(MOPMALMIO O BEIIECTBAX, UX

34 MPEBPAIICHUSAX U MPAKTHUYECKOM NMPUMEHEHUH M YMEHUE HCIOJb30BaTh €€
JUIS pellieHusl yueOHO-TI03HaBaTeIbHbIX 33124
Bianenue ocHoBaMU TMOHSTHHHOTO amnmapara ¥ CHMBOJIMYECKOTO sI3bIKa

4 XUMHH JJIS COCTaBjieHHs] (OpPMYT HEOPTaHWYECKUX BEIIECTB, YpaBHEHUI
XUMUYECKUX peakiuii; ocHoBaMu xumuueckoir HomeHkaaTypsl (IUPAC u
TPUBUATILHOM)

YMeHue OOBSACHATH CBS3b MOJOXKEHUS »3ieMeHTa B I[lepuoamueckoit
CHUCTEME C YHMCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX

5 JJIEeMEHTOB (COCTaB H 3apsAl sApa, o0lnee YHCIO JJIEKTPOHOB),
pacrmpesieiecHueM DJJEKTPOHOB 10 JHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOAOB, KAIHS U KaIbIUs
[IpenacraBnenne o MNEPUOAMYECKOW 3aBHCUMOCTH CBONCTB XMMHUUYECKHX
3JE€MEHTOB (paaudyc aToma, DJJIEKTPOOTPUIIATENLHOCTh), TPOCTHIX W

6 CJIOKHBIX BEIIECTB OT MOJIOKEHUS 31eMeHToB B [lepuoanueckoil cucreme
(B MaybIX mMepuojax W TJIABHBIX MOATPYINNAX) M AJIEKTPOHHOTO CTPOEHUS
aToma

7 YMeHue Ki1accupuIpoBaTh:

7.1 XUMHUYECKUE FTTEMEHTHI

7.2 HEOpraHMYECKHE BEIIECTBA

7.3 XUMHYECKHE PeaKuu

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTH U CTENIEHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3apsi] HOHA

82 BHJI XUMHUYECKOH CBS3M W THI KPUCTAUIMYECKOH CTPYKTYpHl B
COEIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEMIECTB (KUCIOT, OCHOBAHH)

8.4 OKHUCJIUTENIh U BOCCTAHOBUTEIh

9 YMeHne xapakTepru30BaTh (PU3NUECKHe U XUMUYECKUE CBOWCTBA:

MPOCTHIX BEIIECTB (KUCIOPO, O30H, BOJAOPO, rpaduT, anmas, KpEeMHHH,

9.1 a3oT, (ocdop, cepa, xmop, HATPUH, KK, MATHUN, KaJIbIHi, aTIOMUHUH,
KENe30)

CJIOKHBIX BEIIECTB, B TOM YHWCJIE€ WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,

9.2 XJIOPOBOJIOPOJ, CEPOBOAOPOJA, OKCHUIBI M TUAPOKCcHAbl MeTamioB [-ITA

rpynn, amomuans, meau (1), munka, sxenesa (I u III), okcuasr yriepoaa
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(I u IV), kpemuus (IV), azora u docdopa (Il u V), cepur (IV u VI),
CepHUCTasi, CepHas, a30TUCTas, a30THas, QocdopHas, yroyibHasi,
KpEeMHHUEBasi KUCIIOTa U X COJIH)

MPOTHO3UPOBATH U XapaKTEPU30BaATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
X COCTaBa M CTPOCHHMs, MPUMEHEHUE BEUIECTB B 3aBUCUMOCTU OT HX

93 CBOWCTB, BO3MOXHOCTb IPOTEKAHUS XMMHUYECKHX NpPEBpALCHUNA B
Pa3IUYHbIX YCIOBUAX
10 YMeHue coCTaBIIATh MOJIEKYJISIPHbIE U HOHHbBIE YPABHEHUS pEaKIHii, B TOM
qucie:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIINIl
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHUE CBOWCTBA HM3YUYEHHBIX KJIACCOB (TPYIIN)
HEOPTaHUYECKUX BEIIECTB
104 MOATBEPKIAIOLIUX TEHETUUECKYIO B3aUMOCBSA3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PAcUéThl):
11.1 OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 10 YpaBHEHUSAM XUMHUYECKUX PEAKIUi M HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U MacCy PeareHTOB MJIU MPOJYKTOB peaKIuH
12 Bianenue (3HaHKE OCHOB):
OCHOBHBIMM METOJJaMM HAy4YHOIO IO3HaHMs (HaOlroeHue, H3MepeHue,
121 HKCIEPUMEHT, MOJICITUPOBAHNE) TPH HM3YYCHHUH BEIIECTB U XUMHUYECKHUX
SBJICHUI; yMeHHE C(POpPMYIMPOBAaTh NpPOOIEMy M NPEATOKHUTH MyTH €&
pereHus
122 0e30MmacHoOi paboThl ¢ XUMHUYECKUMHU BEUIECTBAMH, XUMHUYECKON IOCYA0N U
1a00paTOPHBIM 000py10BaHHEM
npaBUIaMu O€30MacHOro OOpallleHUsl C BEIIeCTBaMM, UCHOJIb3yEMbIMU B
MOBCETHEBHON KHM3HH, TpaBWJIAMH TIOBEJCHHUS B MEIAX COEPEeKEHHUS
12.3 3I0pOBbsI U OKpY’Karollled MNpUPOAHOW Cpeipl; IMOHUMaHHE Bpena
(omacHOCTH) BO3JEHCTBUS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB,
CMocO0OB YMEHBIICHHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3AEHCTBUS
13 Hanmnyme mpakTUYeCKWX HABBIKOB IUTAHUPOBAHHUS W OCYIIECTBIICHUS
CIICAYIOIIMX XUMHUYECKUX IKCIEPUMEHTOB:
U3y4YeHUEe U OmNHMcaHue (PU3MYECKHX CBOICTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GU3NYECKUMH W XMUMHWYECKHMHU SIBICHHSMH; OTIBITHI, HIUTFOCTPHPYIOIIUE
MIPU3HAKH TPOTEKAHUS XUMUYECKUX PEaKINi
13.2 U3y4eHHue crocoOoB pasieseHus cMmecen
MOJIyYeHHE KHCIOpOoJa M U3y4YeHHe €ro CBOWCTB; MOJyYeHHE BOJOpOJa U
13.3 W3y4YEHHUE €ro CBOMCTB; MOJyYEHHE YIJIEKHCIOrO ra3a M HM3y4YEHHE €ro
CBOWCTB; MOJy4eHUE aMMHUaKa 1 U3y4YE€HUE er0 CBOWCTB
134 TPHTOTOBICHHE  PacTBOPOB ¢ OIpeNeIEHHOW  MaccoBOM  Jtoneit
pacTBOPEHHOTO BEIIECTBA
135 NpUMEHEHHE HHAMKATOpOB (JIakMyca, MeTWJIOpaHXka M (eHondTanenHa)

JUISL OIIPEICJICHUS XapaKTepa Cpe/ibl B paCTBOPax KUCIOT U LIEN0Yei
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13.6

13.7

HCCIIEIOBAHUE M OIMCAHUE CBOMCTB HEOPraHMUYECKHMX BEILECTB PA3IUYHBIX
KJIACCOB; W3y4YE€HUE B3aUMOJCWUCTBUS KMCIOT C METaUlaMM, OKCHIaMHU
METAJIOB, PAacTBOPUMBIMU M HEPACTBOPHUMBIMH OCHOBAaHMSMH, COJISIMU;
MIOJly4YeHHE HEePacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOI0 MeTajlja
IpYrMM U3 pacTBOpa COJM; HCCIEJOBaHHE aM(OTEPHBIX CBOWCTB
I'MJIPOKCUIO0B AJIFOMUHMS U [IUHKA

pelieHue JKCIePUMEHTAIbHBIX 3a7ad 1Mo TemaMm: «OCHOBHBIE KIIacChl
HEOPraHUYECKUX COCAUHEHUN»; «DIJIEKTPOIUTHUECKAs IUCCOIUAIUSY;
«Baxxnennne HeMeTaJlJIbl M UX COSIUHEHN»;, « BajkHeHmme MeTajlIbl ¥ UX
COEIUHEHUSY

13.8

14

14.1

XUMHAYECKHE DKCICPUMEHTBI, WILTIOCTPUPYIOIINE MPU3HAKU TMPOTECKAHUS
peaKIuii HOHHOTO OOMEHa; Ka4eCTBEHHBIC PEAKIIMU Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpOMUJI-, HOAU-, CyIb(haT-, hocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHWUS,
MarHus, KaJblUsl, alfOMHHUS, kene3a (2+) um skeneza (3+), memu (2+),
IIUHKA

YmMmenue:

NpPEICTaBIATh  pe3yjibTaThl  3KCIIEpUMEHTa B (OpME  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TIpaUKOB W TaOMUIl M  BBIABIATH AMIUPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3M MEXKJY pETbHO HAOII0JACMBIMH XUMHUYCCKUMU
SIBJICHUSMHA W TIPOLIECCAMU, MPOUCXOISIIMMH B MaKpO- U MHKPOMHPE,
OOBACHSITH MPUUYMHBI MHOTOOOpa3usl BEIIECTB
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IHEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM

Kon

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

Yuctsie BemecTBa U cMecu. CriocoObl pa3zieieHus: cMeceit

1.2

1.3

ATOMEBI 1 MOJICKYIJIBI. Xumudeckue dieMeHThl. CHMBOJIBI XHUMHUYECKHUX DJICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

Xumuaeckas (I)OpMy.]'Ia. BanenTHOCT, aTOMOB XHUMHUYECKUX 3JieMeHTOB. CTeleHb
OKHCJICHUA

1.4

1.5

3akoH IIOCTOAHCTBA coCTaBa BCIIIECTB. OTHOCHUTENLHAS aTOMHasi1 Mmacca.
OrHocurenpHas MOJICKYJIsIpHas Macca. MaccoBasg 0718 XHMHYECKOTO dJIEMECHTa B
COCANHCHHUHN

KomnyectBo BemectBa. Monb. MousipHas Macca. MomsipHblii  00bEM  Ta30B.
B3anmMoCBsI3b KOJIMYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

®Ou3nuecKknue M XUMUUYCCKHE SBJICHHUS. XHMHYCCKas pCakuuga u e€ IMPU3HAKH. 3aKkoH
COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YPaBHCHUA

[Mepuonnueckuii 3akoH u [lepuoamyeckas cucrtema Xumuueckux snementon J[.U.
MenneneeBa. CTpoeHHe aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuogmdeckas cucremMa XHMHYECKUX 3ieMeHTOB JI.M.
Menpeneesa. llepuonbl m rpynnel. PuU3HYECKUH CMBICI IOPSAJKOBOTO HOMEpa,
HOMEPOB MEPUOJA U TPYIIIbI 3JIEMEHTA

22

Crpoenune atomoB. CoctaB aTOMHBIX snep. M3oronbl. Onexktponbl. CTpoeHue
3JIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XuMUUeckux 3neMeHToB [lepuonndeckoit
cucremsl [I.1. MenaeneeBa

2.3

3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB XHMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB,  Kaius, Kaublus (paguyca  aTOMOB,  AJIEKTPOOTPHUIATEIBLHOCTH,
METAIJTNYECKIX M HEMETaJUIMYECKUX CBOMCTB) U UX COEIUHEHUH B COOTBETCTBUU C
MOJIOXKEHUEM dJIeMeHTOB B [leproinueckoi cucteMe U CTpOEHHUEM UX aTOMOB

Ctpoenue BelecTBa

3.1

Xumuueckasi  cBsizb.  KoBasieHTHast — (TojiipHas M HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMUYECKUX AeMeHTOB. MoHHas cBA3b. Meramnnueckas
CBSI3b

32

Tunsl KpUCTANINYECKUX PEIIETOK (aTOMHAas, MOHHAsI, METaJNINYecKas), 3aBUCUMOCTD
CBOJCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBSI3H

Baxueiiiine OpeACTAaBUTCIIM  HCOPTraHUYCCKUX  BCUICCTB. Hemeramnesl u ux
COeIMHEHHS. MeTamabl U uX COCOAMHCHUA

4.1

Knaccupukanuss ©  HOMEHKJIATypa HEOPraHMYECKHMX  COEAMHEHHWM:  OKCHJIOB
(coneobpa3yrolue: OCHOBHbBIE, KHUCIOTHBIE, amM(pOTEpHbIE) U HECoJIeoOpa3yIolIne;
OCHOBaHUH (IIEN0YM U HEpaCTBOPUMBIE OCHOBAHMs); KHCIOT (KHUCIOPOJCOAEpKaIHe
1 OECKHUCIIOPOAHbIE, OHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

4.2

43

4.4

dusnyeckue M XUMHYECKHE CBOICTBA MPOCTHIX BEUIECTB-HEMETAJUIOB: BOAOPOJA,
XJiopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

Du3nyecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATpu,
Kamusl, MarHvs M KajJblUs, aJIOMHUHHUS, >Kene3a. OJEKTPOXUMHUYECKUH psf
HanpsHKeHUH MeTalyIoB

@Ou3nYecKMe W XHMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUN HEMETAJUIOB:
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XJIOPOBOJIOPOJIa, CEPOBOAOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUECKHUE CBOMCTBa OKcuIoB HeMeTaiios: cepsl (IV, VI), azora(1l,
IV, V), docdopa(lll, V), yrmepoma(ll, 1IV), kpemuusa(IV). IlomydyeHue OKCHIOB
HEMETaJJIOB

4.6

4.7

4.8

Xumnueckue cBoicTBa okcu10B: MeTauioB IA-IITA rpynm, nunka, menu(Il) u sxeneza(1l,
III). [TomryyeHue OKCUA0B METAJIIIOB

XUMUYEeCKHE CBOICTBA OCHOBaHMW M aM@OTEpPHBIX THUIPOKCHIOB (Ha MpHUMepe
THJIPOKCUIOB aIOMUHHSA, jKeie3a, IUHKa). [lomydeHne ocHOBaHMHA M aM(OTEPHBIX
TUAPOKCHUJIOB

OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEpOBOJOPOIHOM,
CEpHHUCTOM, CEepHOW, a30THOH, (ocPOopHOH, KpeMHHEBOW, yroimbHOH. Ocolbie
XUMHYECKHUE CBOMCTBA KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KucIOT. [lonmyuenue
KHCIIOT

4.9
4.10

OO6mue XuMHYECKHE CBOMCTBA cpeHuX cotied. [Tomyuenue coneit

[lonyyenue, cobupaHue, pacro3HaBaHUE BOJOPOAA, KHUCIOPOJAa, AaMMHUAkKa,
YTJIEKHCIIOTO Ta3a B 1abopaTopuu

4.11
4.12

5.1

[lonmyyenne aMMmmuaka, CepHOW M a30THOW KHUCIOT B NpOMBIIIIEHHOCTH. OOmmme
CIOCOOBI OTYYECHUSI METAJIIOB

I'eneTnyeckas cBs3b MCIKAY KiIaCCaMH HCOPIraHUYCCKHUX COGI[I/IHGHI/Iﬁ
XUMHYECKHE pe€aKnuu

Knaccuukanuss XMMUYECKUX peakiuid MO pa3IuyHbIM NpPU3HAKAM: 10 YHCIY |
COCTaBY YYacTBYIOIMX B peaKLUH BEIIECTB, [0 TEIIOBOMY 3P QEKTy, 10 U3MEHEHUIO
CTENEHEH OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB

5.2
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TemnoBoit 3(pPekT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YPaBHEHMs. DK30- U
9HAOTEPMHUUYECKUE PEAKIIMH. TEpMOXUMHUUYECKHUE YPABHEHUS
OKHCIUTENBHOBOCCTAHOBUTENbHbIE  peakuuu. OKHCIUTENM U BOCCTAHOBUTEIU.
[Ipoueccsr OKHUCJICHUS u BOCCTAaHOBJICHUSI. ONeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

TeOpI/I}I BHGKTpOHI/ITH‘leCKOﬁ JAUCCOMAaIIu. KaTI/IOHBI, AHUOHEI. SHCKTpOHI/ITH u
HEOJICKTPOJIUTEI. CunbHbIE U clIa0kIe OJICKTPOJIUTEI. CreneHb JUCCOITHal

5.5

6.1

Peakiuu monHoro oomeHa. Y cnoBusi MpOTEKaHUsS peakIuii HOHHOTO 0OMEHa, TOJIHbIE
Y COKpaII€HHbIE HOHHBIE YPAaBHEHHUSI pEeaKIUil

XUMHS ¥ OKpyXkKarolas cpeaa

BemectBa u  Marepuansl B MOBCEJHEBHOW JKM3HM 4YeloBeka. be3omacHoe

HUCIIOJB30BaHHUEC BCIICCTB U XHMMHYCCKHUX peaKuHﬁ B J'Ia60paTOpI/II/I )51 6BITy. HCpBaH
IIOMOIIb ITPHU XUMHUYCCKUX OXKOrax MU OTPABJIICHUAX

6.2

6.3

6.4

XUMUYecKoe 3arps3HEHHE OKpysKarolled cpeabl (KUCIOTHBbIE J0XKAU, 3arpsi3HEHUe
MOYBBL, BO3AyXa U BOAOEMOB), CIOCOOBI ero mnpenorBpaiieHus IlpeaenbHas
nonyctumasi KoHeHtpanus Bemiects (I1/1K). Ponb xumMuu B pelieHnn 3K0I0ruueckux
npobaem. YcuieHre napHUKoBoro 3g@exra, pa3pylieHne 030HOBOTO €05

[Ipumenenue cepsl, a3ora, ¢hocdopa, yriepona, KpeMHUS U UX COCIUHEHUHN B OBITY,
MEMIIMHE, TPOMBIIIJICHHOCTH M CEJIhCKOM XO3sicTBe. [IpuMeHeHHe MeTaioB |
CIUIaBOB (CTajib, YyTyH, AIOPATIOMHUHUN, OpOH3a) B OBITY W MPOMBIIUIEHHOCTH HX
coenuaeHnil. [loHATHE O KOPPO3WH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
KOPpO3HH

[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBINA Ta3, He(Th), TPOAYKTHI
WX nepepaboTKu (OCH3WH), KX POJIb B OBITY W TPOMBIIINICHHOCTH
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6.5

7.1
7.2
7.3

[lepBoHaYabHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCMUHEHHUSX YIiiepojaa
(MeraH, 3TaH, STHIEH, allCTWICH, STaHOJ, TJMIIEPHH, YKCyCHas KucioTa). [lonsrue o
OMOJIOTMYECKH BAKHBIX BEIECTBAX: JKUPaX, OENKax, YIriaeBoJaXx — M UX POJU B JKU3HU

yeJoBeKa

Pacuérter:

1o ¢hopMysIaM XUMHYECKUX COSTUHEHUN

Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
110 XUMHYECKUM YPaBHCHHSIM
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