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HHOACHUTEJBbHASA 3AIIUCKA

[TporpaMma 1o XUMHUU Ha YpOBHE OCHOBHOTO O0IIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIIUTAHHUA U ¢ YIETOM KOHIEMIMU MPENoIaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IpenogaBanue 1O XHMMHUU OCYLIECTBIIIETCS B COOTBETCTBUM € OCHOBHBIMH
HOPMAaTHBHBIMH IOKYMEHTAMM.

1. ®enepanbubiii 3akoH oT 29.12.2012 No 273-®3 «O6 obpaszoBanmu B Poccuiickoi
Denepaunumny.

2. ®enepanbablii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHWHM W3MCHCHHHA B
Denepanbublil 3akoH «O06 obpazoBanuu B Poccuiickoit deneparumy.

3. Ipukaz MunmnpocBemenusi Poccun ot 31.05.2021 Ne 287 «O06 yTBepkaecHUH
denepalbHOTO  TOCYIAapCTBEHHOTO  00pa3oBaTEIbHOTO  CTAaHAApTa OCHOBHOTO  OOIIEro
obOpazoBanusm» (¢ n3mMeHeHus MU Ha 22 ssHBaps 2024 rojaa).

4. Ilpuka3 Munnpocsemienuss Poccun ot 18.05.2023 Ne 370 «OO06 yTBepxkaeHUn
deneparbHOl 00pa30BaTEIBLHON IpOrpaMMbl OCHOBHOrO 00mero oOpaszoBaHus» (pea. OT
19.03.2024).

5. Tlpukaz Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHMHM M3MEHEHUN B
HEKOTOphle TpuKazbl MunHcTepcTBa O0Opa3oBaHusi W Hayku Poccuiickoit Deneparmuu u
MunucrepctBa mpocBemieHuss  Poccuiickoit  ®Denepanuu, Kkacamomuecs — (enepanbHbIX
TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYaIbHOTO 0OmEero oOpa3oBaHUS U
OCHOBHOTO 00111eT0 00pa30BaHUs.

6. [Mpukaz Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHEceHWH M3MEHEHUH B
HEKOTOphle MpuKka3bl MuHnpocsemenus Poceun, kacatomuecs: enepanbHbIX 00pa3oBaTeIbHbBIX
IIporpamMM OCHOBHOT'O OOIIET0 00pa30BaHUsI M CPETHETO O0IIET0 00pa30BaHUMY.

7. Ilpukaz Munnpocsemenust Poccun ot 19.02.2024 Nell0 «O BHeceHUU HM3MEHEHHWH B
HEKOTOpble MpuKa3bl MuHnpocsenieHuss Poccunm m MunucrepcerBa npocsemenus Pd,
Kacatomuecs: (eepalibHbIX TOCYIapCTBEHHBIX 0OpPa30BaTENbHBIX CTAHJAPTOB OCHOBHOI'O
0011ero 00pa3oBaHUsY.

8. Ilpukaz Munnpocsemenust Poccun ot 19.03.2024 Nel71 «O BHeceHUU HM3MEHEHHMH B
HEKOTOpbIe MpuKa3bl MuHnpocsBenienuss Poccun m MunncreperBa npocsemenus PO,
Kacatomuecs: (eepalibHbIX TOCYIapCTBEHHBIX 0OpPa30BaTENbHBIX CTAHJAPTOB OCHOBHOI'O
00111ero 00pa3oBaHUsY.

9. Ilpukaz Munnpocsemeauss Poccun ot 21.09.2022  Ne858 «O6 yTBepkaeHUU
denepanbHOro MepevHs y4yeOHMKOB, JOMYIIEHHBIX K HCIIOJIb30BAHUIO TIPU pealu3aliu
UMEIOIIUX FOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX IPOrpaMM HadalbHOTO OOIIEro,
OCHOBHOTO OOIIETo, cpeaHero ooOmero oOpa3oBaHUS OpPraHU3ANMAIMH, OCYIIECTBIISFOITUMHA
00pa30oBaTeNbHYI0 JESATEIBHOCTh, W YCTaHOBJEHHUS TPEAEIbHOIO CpOKa HCHOJIb30BAHUSA
UCKJTIOYEHHBIX YUYEOHUKOBY.

10. ITpuka3 Munnpocsemienus Poccun ot 21.02.2024 Nel19 «O BHeceHMHM M3MEHEHUH B
npunokeHuss Ne 1 u Ne 2 k Ilpukasy Munnpocsemenus Poccuu ot 21.092022 Ne 858 «O6
yrBepxkaeHun  DIIY, [nomymieHHbBIX K  HCHOJIB30BAHMIO IIPU  pead3alii  MMEIOLIHNX
rOCYy/IapCTBEHHYIO  aKKpEeIWUTalMi0 00pa3oBaTeNIbHBIX MPOrpaMM HayaJlbHOTO  OOMIEro,
OCHOBHOT'O 0OII[ET0, CpeAHero oomero oO0pa30BaHUS OPraHMU3ALUSAMH, OCYIIECTBISIOIIMMU
00pa3oBaTeNbHYI0 JIeATENbHOCTh U YCTAHOBJIEHUS TPEAEIbHOTO CpOKa HCIOJIb30BaHUS
UCKJTIOUEHHBIX YUECOHUKOBY.

11. TIpuka3 Munnpocsemenusi Poccun ot 18.07.2024 roma Ne 499 «OO0 yTBep)aeHUH
denepanbHOrO MEpeyHs AIEKTPOHHBIX  O0pa30oBaTEIbHBIX PECYpPCOB, JOMYHIICHHBIX K
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UCIOJIB30BAHUIO  TpU  pealu3allid  UMEIOMIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
00pazoBaHM

12. TlocranoBnenue IlpaButensctBa P® ot 11.10.2023 Nel678 «OO6 yTBepKaeHUU
IpaBWJI TpUMEHEHUs 3JeKTpoHHoro obyuenus, JOT mnpu peanuszaumumu o00pa3zoBaTENbHOTO
IIpOLIECCay.

13. TlocranoBinenue I[JaBHOrO TOCYAapCTBEHHOTO CAaHUTApHOTO 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 03710poBlieHUs JeTed u mosoaexun» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
MpaBuia...»).

[Iporpamma 1o XxuMuM Aa€T MpEACTaBICHUE O IENsIX, OOMmeH cTpaTeruu OOyYeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE PEIMETHOE COIEpkKaHUe, IPEIyCMAaTPUBAECT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpHUPOBAHHE I10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPEIesieT KOJIMUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaesseT BO3SMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHusl, a TakKe TpeOOBaHUM K pe3yJibTaTaM 00yUYEHUs] XUMUU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIBHOCTH 00YYaroIIerocst 1o OCBOCHUIO Y4E€OHOIO COJIepIKaHuUs.

3HaHME XUMUU CIYKUT OCHOBOM JJisi POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCS, €T0
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMU BEIIECTB B MPUPOJIE, O MyTIX
pemieHus T00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIeM 3ApaBOOXPAHEHUS.

H3ydyenue xummu:

CIOCOOCTBYET peaan3allii BOZMOKHOCTEH 711 caMOpa3BUTHSI U POPMUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ o011el n (PyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMUPOBAHUE MBIIIICHUSI M TBOPUECKHUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATelIbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUHM, HEOOXOJUMBIX KaKk B TIOBCEIHEBHOM JKHM3HH, TaKk U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAy4YHOTO MBIIIJICHHS, 3aKJIaJblBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIS11a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaroIuXcs;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJaJ B JKOJOTHYECKOE 0Opa3zoBaHME
oOyyJaronuxcs.

JlanHble HampaBieHHUs B OOyYEHUH XUMHH OO0ECIEUMBAIOTCS CIEeNU(UKON COIepKaHUSI
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEIEIEHHOM dTarie € pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00IEro oOpa3oBaHUsS OPHEHTHPOBAH HAa OCBOEHHE
00y4JarIIMMHUCS CUCTEMBI TIEpBOHAYATIBLHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJICIBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepKaHUsi IPOrpaMMBbl 10 XMUMHHU C(HOPMHpOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHUYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

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

— [lepuonnueckoro 3axkona J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEICTaBICHUH 00 AIEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEOBATEIBHO OT OJHOTO YPOBHS K JIpyromy,
BBIMOJHAS (QYHKIUH OOBSICHEHHS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHue MpOrpaMMbl IO XHUMHH CIOCOOCTBYET (OPMHPOBAHHUIO MPEJCTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO M METOJaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW W3 pPaHEe M3YUYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxarouuit mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kiaace».

[Tpu u3yueHUn XUMUU TPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOW HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afada y4eOHOTO NpenMeTa COCTOUT B (YOPMUPOBAHHUU
CUCTEMbl XMMHYECKHX 3HAHHH — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB M XUMUYECKUX PEaKIIHii, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHHMHM B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaKHOE 3HAUCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMUpOBaHNE MHTEJUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUS Ha CUCTEMAaTHYecKoe MpUOOLIEHHE O0O0ydJaromuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYaroIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— (opmupoBanue 001IeH PYHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHUH OOBSCHATh M OLICHHWBATH SBIICHUS OKPYXKAIOIIETO MHUpA, UCIOJB3YsS 3HAHUS U
OTBIT, TIOJYYEHHBIE TPU HW3YUYEHUH XUMHHU, TPUMEHATh WX TpPH peHieHuH TpolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,;

— ¢opMUpOBaHUE Yy 00YYAIOIIMXCSI TYMAaHUCTUYECKUX OTHOLICHHUM, MOHUMAaHUS LIEHHOCTU
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH IIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpensbl;

— pa3BUTHE MOTHBAIIUU K OOYYCHHIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OOm1ee 4ncino 4acoB, OTBEAEHHBIX JUIS U3yUeHHsS XMMHUH Ha YPOBHE OCHOBHOT'O OOIEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejenmo), B 9 kinacce — 68
qacoB (2 yaca B HEZEIIO).



B 8 — 9 xnmaccax o0y4JaroTcs U JE€TH, KOTOPhIE HYXXJIAIOTCS B CIIEIUATBLHO CO3AaHHBIX
MEJarOTMYECKUX YCIOBUSIX, T.K. uUMeroT 3akimodeHue MIIIIK o 3axepkke MCHUXHYECKOTO
pa3BUTHS, & UMEHHO TaKWE€ JIETH XapaKTepU3YIOTCS HU3KOM IM03HABATEJIbHOW aKTUBHOCTHIO,
HEJ0CTAaTOYHO pa3BUTOM MOTHBAIMEH, OBICTPOW YTOMIIIEMOCTBbIO IIPU HMHTEJUIEKTYaJlbHOMN
NEATeILHOCTH, PE3KUM KoyieOaHHeM pabOTOCIIOCOOHOCTH M CJa0O BOJIEBOM peryJsiuen
IMOBEACHMS.

8 Kiacc 9 kJacc

Kopmynosa Muitana TymaHoB /leHuc

AptembeBa Asiekcanapa

Koxkuna Esrenus

Ha6opmukos [1aBen

B sTOoM ciydae momkeH paboTaTh MPUHIUI KOPPEKIIMOHHO-PA3BUBAIOIIETO OOyYEHUS,
KOTOPBIN MPEAIOJIaraeT CIUSHIE KOPPEKIIMOHHOW pabOThI ¢ YUYEOHBIM MPOIIECCOM.

OCHOBHBIMU KOPPEKIIMOHHBIMU 33JauaMu 00pa30BaTeIbLHOrO MPOLIecca sIBISIOTCS:

- KOPPEKII¥s O3HABATEIbHBIX (PYHKIMIA (MBIIUICHHE, BHUMAHUE, TaMSTh, PeUb);

- KOPPEKIIHs SMOIIMOHATIBHO-BOJIEBOM CEpHI;

- KOPPEKLHS JIUYHOCTH.

OTH 3aa4u ONPEJENAI0T MOCTPOCHUE COJEpKaHUsl YUeOHOro MaTepuana:

- OIIOpa Ha MPEAMETHO-TIPAKTUYECKYIO JEATEIbHOCTh O0yUarOIINXCS;

- OCYUIECTBJICHUE MEXKIIPEAMETHBIX CBSI3€ U BHYTPEHHHX CBSI3€d B paMKax €JUHOTO
MpEIMETA;

- BBEJICHHE B COJIEP)KaHME YPOKa 3aJaHHi, 00eCIeunBaOIUX aKTUBU3AINIO U KOPPEKIIUIO
IMO3HABATCIILHOM JICSITCIIFHOCTH,

- UCIIOJIb30BAHUE CXEM, ITAMSATOK.

[TockonbKy CHJIBHBIM MOTHBOM, BBI3BIBAIOIIUM JKEJIAHWE YUYUTHCS, SBISETCS Y4YEOHBIH
ycrex, B MporpamMmy BKIIOUEH MaTepuanl ONTHMAlIbHOW CTETMEeHHM CII0KHOCTH, TPeOYOImui ¢
OJIHOW CTOPOHBI JIOCTATOYHOTO HHTEJUIEKTYaJbHOTO HANPSIKEHUS OOyYarolerocs, ¢ JApyrou
CTOPOHBI - JOCTYIIHBIM KaK IO TEMILY, TaK U IO XapaKTePy AEATEIbHOCTH.

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



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHavyajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XMMHM B KHW3HM 4YellOBeKa. XUMHUs B cUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHMs B XUMuu. YucTele BemecTBa U cmecu. CrocoObl pa3/iesieHusl cMecei.

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

Xumnueckass Qopmyna. BajgeHTHOCTP aTOMOB  XMMMYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO 2JIEMEHTa B COCJUHCHHH.

KommuectBo BemecrBa. Mosb. Moisipuas macca. B3anMoCBs3bp KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmynaM XUMHUYECKUX COCTUHEHUH.

duznyeckue M XUMUYECKHE SIBICHHSA. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakLuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM NOCYAOH, ImpaBwjiaMu paboThl B JIaOOpaTopuu U NpuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpY/IOBaHHMEM, HW3Y4YEHUE U OIHUCAHHE (PU3UUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MEJa C KMCIIOTOMN) IBJIEHUH, HaOII0ieHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau menu (ll), m3ydenume cmoco6oB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3yNbTaToOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHe
MoJiesielt MOJIEKy (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — 2/€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKON peakluu, TEePMOXMMHUYECKHE YpaBHEHHUS, HK30- U
OHIOTEPMUUYECKUE peaKUUH. TOMIMBO: yroib M MeETaH. 3arpsA3HEHHE BO3/yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — nanemMeHT u mpocroe BemecTBo. Haxoxnenue Bomopoiga B IPHUPOJE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

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

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Haceiuennsle un
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Ponp pacTBOpOB B NpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coyieoOpasyroriie (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HecoeoOpasyromue. Homenkarypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.



OcHoBanus. Krmaccudukamuss OCHOBaHHMM: IWIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBAHMH.

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

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

I'eneTrnueckas CBSI3b MEKY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPE/ICIICHUE COACPKAHUS KUCIOPOAa B BO3AyXe, MOTydeHUE, COOMpaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHUS U TMPEKpAIIEHUs TOpeHus (moxapa), 0O3HAaKOMJICHHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOAEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBHE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuonuyeckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux djaemenros /. H.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKHN KIACCU(DUKAIIUU XUMUYECKUX 2JIEMEHTOB. [IoHsATHE O Tpymax CXOIHBIX
AIIEMEHTOB (IEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOoTeHbl, WHEPTHBIC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux odnemeHtoB J[. WM.
MengeneeBa. KopoTkonepuonHas u anuHHonepuonHas ¢opmbl [lepronundeckoid cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX sfep. M3oromsl. OnekTponbl. CTpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB TEpBbIX 20 XUMHUYECKHUX AIeMEeHTOB [lepuoandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUSI Painyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAINTNYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyIaM U MepruoaMm.

3nauenue [leproanueckoro 3akoHa u Ilepuognueckoil CUCTEMBbI XUMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

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

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Iporeccsl okucneHus
1 BOocCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenn.

n3ydeHrne oOpas3lloB BEMIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).



Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€U MPU U3YUYEHUHM XMMHUH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO61ure ecTeCTBeHHO-HAYYHbIC TIOHATHS: HAyUHbIH (DakT, runoresa, Teopusi, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukanusi, NEPUOJUYHOCTh, HAONIOJIEHHE, SKCIEPUMEHT, MOJCINPOBAHHE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJI0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJBI, IMOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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BeurecTBo M XUMHUYeCKas peaKkuusi

[lepuonnueckuit 3akoH. Ilepuogmueckas cucrema xumudeckux »sieMmeHtoB JI. U
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajus, KaJbLUS U HUX COCAUHEHUNH B COOTBETCTBUHU C
M0JIO’KEHHEM 3J1eMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

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

Krnaccudukanus u HOMEHKIATypa HEOPraHWMYECKUX BEIIECTB. XHMHUYECKHAE CBONCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakluid M0 pa3IMYHBIM MpU3HAKAM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMUA BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo HU3MEHEHHUIO CTEleHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYCCKHE YPaBHEHUSI.

[TonsiTe o ckopocTu XuMHuUeckoil peakiuu. [loHsatue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakinusax. [loHsTHe O TOMOTeHHBIX M TeTEepPOreHHBIX peaknusax. [loHsTue o
karanusze. I[loHsiTHE O XuMHUYeckOM paBHOBecHMH. @DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU U TIOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTENFHBIE PEAKIUH, SJICKTPOHHBIA OamaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust SMEKTPOIUTHUUECKON TUCCOLMAIUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JHMCCOLUMALMKM BEHIECTB C PA3IUYHBIMA BHJIAMH XHMHUYECKOW CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIEKTPOIUTHI.

Peaknuu moHHoro oOMeHa. YCJIOBUS NPOTEKaHUSI peaklUii MOHHOTO OOMEHa, TOJTHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHWW M COJIEH B CBETE
MPEJICTAaBICHU 00 SICKTPOIMTUYECKON Auccoruainui. KadecTBeHHbIE peakiMi Ha HOHBI.
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIEeCTB —
METAJIOB M HeMeTawioB (rpadgura M anmasza), CIOXKHBIX BEHIECTB (XJOpUAA HATPHS),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHWMHUYECKOW PEAKIMHW OT BO3JACHCTBUS Pa3TUIHBIX
(bakTOpOB, HCCIEI0BaHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMALIUN
KHUCJIOT, IIeno4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHUIEO MAaTepHalioB), IMPOBEIEHUE

8



OTIBITOB, WLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACICHHE Tra3a, o0pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue, peakuuu pasjoXkKeHUs, COEAMHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKHX BELIECTB C IIOMOIBIO KAaYECTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/iibl 1 HX cOeJUHEHHSA

OOmast xapakrepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHUE,
npruMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. BaxHelme xjiopuabl
U X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 37meMeHToB VIA-rpynmnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHrne M (QU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALUU KUCIOpOJa U cepbl. XUMUYECKHUE CBOICTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUUYECKHe CBOWCTBA. OKCHIBI CEphbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOme Kak MPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHUYECKHEe pPEeaKIny,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a IMoyydeHus cepHoil KucnoTsl. Ilpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUECKOE 3arps3HEHHE OKpYyXaroleh cpessl
COCIMHEHUSIMU cepbl (KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

O6mas xapakrepuctuka 31aeMeHTOB VA-rpynnbel. OcCoOE€HHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UUEcKue Hu
XuMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero puU3n4eckue 1 XMMUYECKue
CBOWCTBA, MoylyyeHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBRA,
npuMmeHeHre. KadecTBeHHas peaklvs Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHUE,
¢usnueckue M XUMHUYECKHME CBoOicTBa (0OIIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnid. XMMHUYeCKOe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amioTpomnHble MOIU(DUKALNU
docthopa, puzndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢uznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mas xapakTtepuctuka 31eMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIepoJ, alUIOTPOMHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckre U XUMH4YecKue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GpU3U4ecKue U XMMUYECKHe CBOWMCTBA, JICHCTBHE Ha KUBbIE OPTaHU3MBI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
coiu, UX (U3MYEecCKHe M XHMMHUYECKHE CBOMCTBA, MOJIydeHHE W MNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcronb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble TOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSX YIJIepoja
(MeTaH, »TaH, OSTWJIEH, alETWIEH, JSTaHOJ, TIJHUIEpPUH, YyKCycHas kuciota). IlpupoaHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAMHEHUI.



Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPHUMEHCHHUE.
Coenunaenuss kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii IKcnepumenmn.

u3y4yeHue oO0pas3Il[0OB HEOPraHUYECKUX BELIECTB, CBOMCTB COJIIHON KHCIIOTHI, IPOBEICHUE
KaueCTBCHHBIX PEAKIUN Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUECHUE XUMUYCCKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMM Ha Cylb(paT-HOH W HAOIIOJICHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yI0OpEHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE M U3YYEHHE CBOICTB amMMHakKa, IpPOBEICHUE
KAYeCTBCHHBIX peEaknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHUANIOB), M3YUEHHE MOJENEeH KpUCTAUNIMYECKUX PEIIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJy4YeHHE, COOMpPaHHe, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4Y€HUE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMJICHHE C TMPOIYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ay Mo Teme «Bakuelmiue
HEMETaJUTbl U UX COSTUHEHUSD.

MeTtasjibl M X COCAUHEHUS

OOmas xapakTepUCTUKA XMUMHYECKHUX OJJIEMEHTOB — METAJUJIOB Ha OCHOBAaHHH WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKast
pemeéTKa. DIEeKTPOXUMHUYECKUN Pl HanpspkeHUH MeTauioB. PU3MYECKue U XUMHUYECKUE
cBoiicTBa MetayioB. OOume crnocoObl noixydeHus: MeTaioB. [IoHATHE O KOPPO3UK METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[I{enounble MeTaIIBL: MTOJ0KeHUE B [leproauyeckoi cuctemMe XuMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE WX AaTOMOB, HaXOXJACHHE B Mpupoje. Ou3nueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUM M KajublLMil: TmonoxxkeHue B llepmoamueckoi
cucreme xumuyeckux snemeHToB [[. WM. MeHneneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B llepuogmueckoil cucteme xumuyeckux snemeHToB J[. .
MenneneeBa, CTpoeHHUE aToMa, HaxoXJaeHue B mpupojae. Pusndyeckne U XUMHUUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenne B Ilepuomnueckoil cucrteMe XumMuyeckux osiementoB [, H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:
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O3HAaKOMJICHHE ¢ oOpa3laMu MeTaJIOB M CIUIaBOB, MX (DU3MUYECKHMMH CBONCTBaMH,
M3y4YEHUE Pe3yJbTAaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IMpoIlecca TOPEHHs >Keje3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHKE MPOLIECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPH,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHs 4 OKpYsKamolas cpeaa

BemectBa u maTepuaiibl B MOBCEIHEBHOM KU3HU uelioBeka. be3onacHoe HCMoiab30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momois mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY>Kalolleil cpenbl (MpeaenbHas T0MycTuMas KOHIIEHTpaIus
BeulecTs, gainee — [1/1K). Ponp Xxumuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3yuyeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnuie céazu

Peanuzanus MeXIpeAMETHBIX CBSI3€W MPU M3YyUYEHUHM XMMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HbIH (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCHU(pUKaIUs, MEPUOANYHOCTh, HAOIIOJCHUE, OKCICPUMEHT, MOJCIUPOBaHNE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAaIIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUH 3apsj], M[POBOAHUKH, MOJYIPOBOJIHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE yIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHBIE TOPOIBI, MOJIE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3yJibTaThl OCBOEHHMS MPOTrPaMMbl OCHOBHOIO OOLIEro 0Opa3oBaHMs
JOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUU B €JUHCTBE yUeOHOM M BOCIIUTATEIBHOMN IEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIIUXCS.

JIMuHOCTHBIE pE3yNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILEHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBE
MHpa 1 001IeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLMAIbHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX OTHOILEHHWH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIe10BaTeNbCKOW, TBOPUECKOW W JAPYIMX BHUAAX JIEATENBbHOCTH, TI'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NPY BIIOJIHEHNH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIY B IPOLIECCEe ITON Y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEIEHHE U TOCTYNKHM CBOMX TOBAapHUINEH C MO3UIMHM HPAaBCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE  MPEJCTABICHHUS O  BEIIECTBE M  XUMHUYECKOW  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NpPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHBBI, HAIpaBJICHHbIE HA IMOJIYYEHHE HOBBIX 3HAHUM IO XUMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypO, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO W IMO3HAHHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHOW M UCCIIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBb

OCO3HAHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3[0POBbI 00pa3 >KU3HU, OCO3HAHME TIOCIEACTBUN W HENpUSATHE BPEIHBIX
NpUBBIYEK (YNOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUs
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY M peabHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY MU3YyUEHHIO MPOGECCHd U TPyla Pa3IndHOTO PO, YBAKECHHUE K
TPyAy W pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUS
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NpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOU N1eATeNbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHLCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrHY€eCKOT0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK MCTOYHUKY >KU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTyalMsX, YTPOKAKOIINX 30POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble MPU HM3YyUYEHUH XUMHUH, JJIs PEHICHUS
3a71a4, CBA3aHHBIX C OKPY’KAKOLIEH PUPOJHON CPEOH, IS MIOBBILICHHS YPOBHS 3KOJIOTMYECKOM
KyJbTYpPbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MeranpeaMETHBIX PE3YJNbTATOB BBIACISIOT 3HAYMMbIE A1 (HOpMHpPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaIMeTax M IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEAMETOB (hOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOM KapTHMHE MUpa, U YHHBEpCalbHbIE ydeOHbIE NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble jiornvyeckue AeicTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI TPU OCBOCHUW 3HAHUM:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHM (BBLACNIATH MX XApaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH MOHSTHIMH), UCTIOIB30BaTh MOHITHS JJII OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCH(PHUKAIUU
XMMHYECKHUX BEIIECTB U XMMUYECKUX PEaKIMi, YCTAHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (MPEAMETHBIE M MeTallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMblE B XUMHUHU, MPEOOPA30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOM peakluu — TpU PEIIeHUH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUAEMbIX ITPOILIECCAX U SBIICHUSX.

Ba3oBble uccienoBareibCKue AeiiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCH B KAYECTBE MHCTPYMEHTA IO3HAHUA, a
TaKXXE€ B Kadye€CTBE€ OCHOBBI IJIsd q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 IIPOBEPKE MPaBUIILHOCTU
BBICKA3bIBAEMbBIX CY>KJICHUII;

an/I06peTeHHe OIlbITa IO IIJIAHUPOBAHHWIO, OpraHU3allid W IPOBCACHUIO YUCHHUYCCKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJO0M IMPOIIecca, CAMOCTOSTENIbHO TPOTHO3UPOBATH €ro
pe3yibTaT, (GopMyIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEeNaHHOM padoTe.

PatGora ¢ undopmanmeii:
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yMeHHEe BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE IPUMEHSTh Pa3JInYHbIe METO/bI U 3aIIPOCHI IPU MOUCKE U 0TOOpe UHbOpMauU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIITOJHEHHS yUCOHBIX U MO3HABATEIbHBIX 3324
onpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJI€HUE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHGOpPMALIMKM U WUTIOCTPUPOBATH pEIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpa@uKku U UX KOMOUMHAITUSMU;

YMEHHE HCIOJb30BaTh M AHAJIM3MPOBATh B IIPOLECCE YUEOHOM M HCCIEN0BATENIbCKON
JEeSTEIIbBHOCTH UH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHUs 3a/laBaTh BOINPOCHl (B XoAe auajgora W (WIM) JTUCKYCCUM) TIO CYIIECTBY
oOcyxxmaemMoii Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS IPECTABIATh MOTY4YSHHbIE PE3yIbTaThl MO3HABATEIBHON JEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIIEOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOI MO3HABAaTEIbHOU U
UCCJIEIOBATEIbCKON JI€ATEIbHOCTU MPU PEUICHHHM BO3HUKAIOIIMX MpPoOJeM Ha OCHOBE yuéra
Oo0LIMX HMHTEPECOB W COrJacoBaHMs MO3UIU (0OCykaeHUs, 0OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbD», KOOPAMHAILIUSL COBMECTHBIX JAEUCTBUMN, ONpeIeIeHIEe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEJILHO ONPEAEIATh LEIN ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HauOonee HS(QeKkTuBHbIE CIOCOOBI pelleHHs y4eOHbIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JEWCTBUM INpU
BBIMOJIHEHUH 331aHUil ¢ y4€TOM IOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX M PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHOM 1ienu,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, IPEAJIaracMbIE€ B YCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHMIO OO0S3aTENBHOIO COJCpPXKAHHUA,
YCTAHOBJIEHHOTO JaHHOM (exnepanpbHOW pabouell MporpaMMol, BBIJIENAIOT: OCBOCHHBIE
oOydJalImuMuUCs Hay4yHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUHM, crneuuduueckue s
OpeaMEeTHOW 00acTu «XUMHs», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyaIlHSIX.

K xonHmy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCS YMEHUI:

® DPACKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSATUH: aTOM, MOJIEKyJa, XUMHYECKUM
DJIEMEHT, 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, XUMUYeCcKas
peaknus, KIacCU(pHUKAIMA PEaKUUi: peakiMu COEAWHEHUs, PEaKLUUU Pa3JI0KEHUS, pPEaKIUH
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3aMeIeHMs], peakiinu 0OMEHa, 9K30- U SHIOTCPMHUUECKHUE PEAKIINH, TETIOBOU (P (DEKT peakiuH,
PO aTOMa, JIEKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMUYECKasl CBSI3b,
NoJIIpHasl U HEMOJsipHas KOBaJCHTHAas CBs3b, MOHHAS CBSA3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBasi J10JIsl BellecTBa (POLEHTHAs KOHIIEHTPAIKsA) B paCTBOPE;

® WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TOHSATUH W MPUMEHSTH ITH
MOHSITHS TIPH OMTUCAHUH BEIECTB M UX MPEBPAIICHUIL;

® UCIONB30BaTh XUMHYECKYIO CHMBOJUKY JUISI COCTaBiCHHS (OPMYJ BEHICCTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® OMNpefensiTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHHAPHBIX COCIUHEHHSX, CTEICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COEAMHEHMM Mo QopmyiaMm, BUJ XUMHYECKOW CBs3UM (KOBaJeHTHAs W MOHHAs) B
HEOPTaHMYECKUX COCAMHCHUSX;

e packpeiBaTh cMbich llepmogmueckoro 3akona [[. M. MenaeneeBa: 1€eMOHCTPUPOBAThH
MOHMMAaHUE MEePHUOINUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX MOJIOKECHUS B
[lepnomuieckoii cucteme, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

e OMHWCHIBAaTh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuognueckoir cucTeMsl
XUMHUYECKHUX JJICMCHTOB: pa3linyaTh MOHATHS «TJIABHAs MOATpymma (A-rpymnma)» U «ImoOodHas
noarpynna (b-rpynma)», manbsie u OosbliMe NEPHUOABI, COOTHOCUTH O0OO3HAUEHUs, KOTOPHIC
umerotes B tabnuie «lleproamueckas cucteMa XuMu4decknx anemMentoB J[. M. MenaeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHYECKUX AJIEMEHTOB (COCTaB M 3apsif
spa, 00IIee YICIIO IIEKTPOHOB U PACHPEICTICHHE UX MO JIEKTPOHHBIM CIIOSIM);

® KIACCHU(PUIIUPOBATH XUMUYCCKUE DJICMCHTHI, HCOPTaHUYECKHE BEIISCTBA, XUMHUYCCKHC
peaxiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

® XapakTepHu3oBaTh (OMHCHIBATH) OOIME XMMHUYECKHWE CBOMCTBAa BEHIECTB PA3TUYHBIX
KJIACCOB, TMOATBEPXKIasi ONMHCAHUE MPUMEPAMU MOJICKYJSIPHBIX yYPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

® TPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3JIMYHBIX yCIOBHSIX;

® BBHIUKCIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (popMyIie COeTMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

® TPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTENBHON NEATENbHOCTH — aHalh3 M CUHTE3,
cpaBHEHHE, O0000IIeHHe, CHUCTEMATU3alNI0, KIACCU(UKAIMIO, BBISIBICHWE IPUYUHHO-
CJIEICTBEHHBIX CBS3€H — ISl U3YUYEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIHH, €CTeCTBEHHO-
HAyYHBIC METOJBI TO3HAHHWS — HAONIOJICHUE, W3MEPEHHE, MOJICIIMPOBAHKE, JKCICPUMEHT
(peasbHBIN M MBICIICHHBIH );

e CleoBaTh MpaBUJiaM TIOJMB30BaHUS XHMHUYECKOH TOCYyJOH U  J1abopaTOPHBIM
o0OpyOBaHHEM, a TakKe TNpaBWiIaM oOOpamleHHsl C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKUUSMU TIO BBIMOJHEHUIO JaOOPAaTOPHBIX XHUMHUYECKHUX OIBITOB IO TOMYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEMIECTB (BOJAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PAaCTBOPOB C
ompeAenéHHON MaccoBOM JoJeil pacTBOPEHHOTO BEUIECTBa, IUIAHUPOBATH U MPOBOJIUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PACTIO3HABAaHUIO PACTBOPOB INENOYEH M KHCIOT C MOMOIIBIO
WHAUKATOPOB (TakMyc, (eHondTaaernH, METHIOPAHK U IPYTHUE).

K xoHmy oOydeHust B 9 kJjacce npeaAMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE TOJDKHEI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

® DPACKpBIBAaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: XUMHUYECKUN DIIEMEHT, aToM,
MOJIeKyJla, HWOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJECHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTEMEeHb OKHUCIICHUS, XUMHUYECKash pEaKIus, XUMHYecKas CBS3b,

TEII0BOM 3P EeKT peakiu, MOJib, MOJSIPHBIN 00BEM, PACTBOP, ANEKTPOIUTHI, HEITEKTPOIUTHI,
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NEKTPOJIUTUYECKAs JTUCCOLMALMSA, PEAaKIUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuyu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAaHOBIEHHUE, aAJUIOTPOIMS,
amM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METATNYECKasi), KPUCTAIITMYECKas
peIIETKa, KOppO3Us METAJUIOB, CIUIABbI, CKOPOCTb XUMHYECKOW pEaKIHUH, IPEeNeabHO
nornycrumas koHuenrtpauus I1/1K Bemecrsa;

® JJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMUYECKUX IOHSATUH U NPUMEHSTH 3TH
HOHSITHS IIPH OITMCAHUU BELLECTB U UX MPEBPAILECHUN;

® JICIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIi COCTaBJieHUs (OpMys BelecTB U
YpaBHEHUN XUMUUYECKUX PEaKIINH;

® ONpeAciATh BAJICHTHOCTb M CTENEHb OKUCICHUS XHMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOrO0 COCTaBa, IMPUHAIJIEKHOCTb BELIECTB K OIPEAEIEHHOMY Kiaccy
COeMHEHUN no ¢GopMynaM, BUA XMMHUUYECKON CBSI3U (KOBAJEHTHAs, MOHHAs, MEeTalIn4yecKas) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsij HOHAa 1O XUMHYECKOW (opmyle, XapakTep cpenbl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHHMH, TUI  KPUCTAJIUIMYECKON  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 «mnoOoyHas
noarpynna (b-rpynma)», manele u Oojbline NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOpHIE
UMEIOTCS B IMEPUOJMYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1apa, oOlee YUCIo 3JIEKTPOHOB U pacIpeesieHe uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMM B IIPEJENax MalblX IEPUONOB U IVIABHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

® KJACCU(PUIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BELIECTBA, XUMHUECKHE
peakuuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEAaKIMU BELIECTB, MO TEIIOBOMY 3¢ dekTy, 1o
M3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (ONMMUCHIBATh) OOLIME U CHEHU(PUUYECKHE XMMHYECKHE CBOWCTBa
IIPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAs ONUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH;

® COCTaBJISATh YPABHEHHUS AIEKTPOJIUTUYECKON TUCCOLMAIMU KUCIOT, IIEI0YEH U COJEH,
NOJHBIE M COKpalIEHHblE YpaBHEHHUS peakluil HMOHHOrO OOMEHa, ypaBHEHHs peakiuii,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXJIy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

® DACKpBbIBaThb CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLUUN I10CPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

® IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIlEHUH B pa3InYHbIX YCIOBUSX;

® BBHIUHCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1o (popMyJie COeAMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B pacCTBOPE,
MIPOBOAMTD PAcU€ThI MO YPABHEHHUIO XUMUYECKOH peaKIuy;

e coOnrofaTh MpaBWia TMOJb30BAaHUS XUMHUYECKOM TMOCyl0H U J1abopaTOPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIa OOpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUAMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XHMHYECKHX OMNBITOB IO IMOJYYEHHUIO U COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aAMMHUaKa M YTIEKUCIOro rasa);

® IIPOBOAMTH pPEAKLUH, NOATBEPKIAIONINE KAaYECTBEHHBII COCTaB PA3JIMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpOoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiaukar-,
cyiabdar-, THAPOKCUJI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYEHHBIX METaJJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;
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® [PUMEHSTh OCHOBHBIC ONEPAIlMU MBICIUTEIHHOU ACATENHbHOCTH — aHAJIU3 U 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 IINTAHUPOBAHHME
8 KVIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n | NporpamMMbIl Bcero KonTposabHbie IIpakTn4yeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
11 XuMmust — BakHast 00J1aCTh 5 2 bubnunorexa LIOK
€CTECTBO3HAHHUS U MPAKTHYCCKOU https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YeJIOBEKa
1.2 BeitecTBa 1 XUMHUYECKHE 15 1 bu6nuoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
20
Uroro no pazgeny
Pasjen 2. BaxkHeiilne npeacrtaBuTe/ M HEOPraHMYeCKUX BellECTB
2.1 Boznyx. Kucnopon. [Toustue 06 6 bu6nuoreka [IOK
OKCHJIax https://m.edsoo.ru/7f41837¢c
2.2 Bonopon. ITonsitre o kucinorax u 8 1 bu6nuorexa [IOK
COJISIX https://m.edso0.ru/7f41837¢c
2.3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
30

Uroro no pazgeny

Paspnen 3. Ilepnoanueckuii 3axoH u Ilepuoanyeckas cu

Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE PCAKIIUH

creMa xummn4yeckux 3jeMmeHToB [I. U. MenneneeBa. CTpoenne aToMOB.

3.1

[Tepuonnueckuii 3aKOH U
Ilepronuueckas cucrema
XUMHUYECKUX djieMeHToB /I, U.
Menpeneea. CTpoeHue aroma

7

but6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
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3.2 XuMHUecKas CB3b. 8 bubnunoreka LIOK
OKHCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIHHBIC PEAKIIHH

Hroro no pazneny 15 bubnuotexa [JOK

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

PeszepBHOE Bpems 3 bubnuotexa [JOK

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

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

Ne i/m | HaumeHoBaHue pa3/ieioB U TEM KoJsinuecTBO 4acoB duekTpoHHbIe (LM (pPOBbLIE)

NMPOrpaMmblI Bcero Kontpoabubie | [lpakTnueckue | 00pa3oBaTesIbHbIE PeCypChl
padoThbI padoThI

Pa3nes 1. BeuecTBo 1 XMMHYeCKHE PeaKIUH

1.1 [ToBTOpEHME M YIITyOJICHHE 3HAHUH OCHOBHBIX 5 1 bubnuotexa [JOK
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

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

1.3 DJIEKTPOJIMTHYECKAS AUCCOIHALIMS. 8 1 1 bu6nunorexa [IOK
XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636

Hroro no pazgeny 17

Pa3nes 2. HemeTasuibl M MX COeIMHEHUS

2.1 OO01mas xapakTepuCcTHKa XUMUYECKUX 4 1 bubnmnoreka HOK
ssiemeHTOB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636

2.2 OO01mas xapakTepuCcTHKa XUMUYECKUX 6 bubnmnoreka HOK
anemeHToB VIA-rpynmsl. Cepa u e https://m.edsoo.ru/7f41a636
COEJIMHEHUS

2.3 OO0m1as XxapakTeprucTUKa XUMHYECKUX 7 1 bubnuotexa [JOK
sneMeHToB VA-rpymisl. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636
COCJTMHEHUS

2.4 OO11ast XapakTepUCTHKA XUMHUYECKUX 8 1 2 bu6muoreka [JOK
snemeHToB |V A-rpynmsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS

Hroro no paszneny 25

Pa3znea 3. Meraiibl M UX COeHHEHHUS

3.1 OO0mImre CBOMCTBA METAINIOB 4 bubnuotexa [JOK

https://m.edsoo.ru/7f41a636
3.2 Bakneiimme MeTauIbl 1 UX COSAUHCHUS 16 1 2 but6mmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro o pazneny 20
Paznen 4. Xumus u oKpykammas cpeaa
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4.1 BemtecTBa 1 Marepuaiibl B )KU3HU YEJIOBEKA 3 Bu6muotexa [JOK
https://m.edsoo.ru/7f41a636

Htoro mo pazneny 3

PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHME

8 KUIACC
Ne Tema ypoka KoJsnyecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero | Koutpoabusbie | [IpakTnueckne | H3y4eHHs o0pa3oBaTebHbIE PECYPChI
padoThbI padoThI
1 [Ipeamer xumuu. Posib XUMUU B KU3HU 1 04.09.2025 bubmuorexa [JOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToax MO3HAHUS B XUMHH 1 05.09.2025 bubmuoreka [JOK
https://m.edsoo.ru/ff0d227e
3 [TpakTiueckas paborta Ne 1 «IIpaBuna 1 1 11.09.2025 bubnnoreka [JOK
paboThI B 1a00OpATOPHH U MPUEMBI https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHUEM)
4 YucTtele BemecTBa U cMecd. CIocoObl 1 12.09.2025 bu6mmoreka [IOK
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue 1 1 18.09.2025 bubnnoreka [JOK
cMeceil (Ha puMepe OYHCTKU https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COJN)»
6 ATOMBI U MOJIEKYJIbI 1 19.09.2025 | bubGmmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YeCcKue 3JI€MEHTHI. 3HAK! 1 25.09.2025 bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 cl0XKHBIE BEIECTBA 1 26.09.2025 bubnuoteka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 02.10.2025 bubnuoteka [JOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 03.10.2025 bu6mmoreka [JOK
Xumudeckas popmyia. BareHTHOCTh https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMEHTOB
11 OTHOCUTEIbHAs aTOMHAs Macca. 1 09.10.2025 bubmuoreka [JOK
OTHOCHTEIbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XHMHYECKOTO AJIEMEHTa 1 10.10.2025 bu6mmoreka [IOK
B COEIMHEHNUU https://m.edsoo.ru/ff0d350c
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13 KoimuecTtBo BemecTsa. MoJIb. 16.10.2025 bu6mmoreka [IOK
Monsipaasi macca https://m.edsoo.ru/ff0d5230

14 du3nyeckue U XUMUUECKUE SIBICHUS. 17.10.2025 bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3HaKku U yCcIOBUs MPOTEKAHUS 23.10.2025 bubmuorexa [JOK
XMMHYECKUX peaKImi https://m.edsoo.ru/ff0d3al16

16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. 24.10.2025 bu6mmoreka [IOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88

17 Brranciienust komuecTBa, MacChl 06.11.2025 bu6mmoreka [IOK
BEILIECTBA 110 YPABHCHUSIM XHMHUYECKUX https://m.edsoo.ru/ff0d5708
peakiun

18 Knaccudukanus XaMUYECKHX peaKiiui 07.11.2025 bu6mmoreka [IOK
(coeMHEeHMUS, PA3IOKCHHUS, 3aMCIICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMmOHOCOB — y4€HBlIii- 13.11.2025 | bubmmoreka [LIOK
sHIMKIoneaucT. O0o0ImenHne u https://m.edsoo.ru/ff0d40c4
CHUCTeMaTU3alus 3HaHUI

20 Kontponbnas paborta Nel mo teme 14.11.2025 bubnnoreka [JOK
«BelecTBa U XUMHUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecsk razos. Cocrtas 20.11.2025 bu6mmoreka [JOK
BO31yxa. Kucimopom — aieMeHt u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H

22 duznyuecknue 1 XUMAYECKHEe CBOMCTBA 21.11.2025 bu6mmorexa [IOK
KHCTIOopo/ia (peakiuy OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 okcugax

23 Crioco0bI osTyueHus KUCIopoa B 27.11.2025 | bubnuoreka [IOK
7a00paTOPUU U MPOMBIIILICHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kucaopoa

24 TemoBoit 3 pexT xumuueckon 28.11.2025 | bubmmoreka [IOK
peaKIMH, MOHATHE O TEPMOXUMHUECKOM https://m.edsoo.ru/ff0d4790
YPaBHEHHH, K30- H SHIOTEPMHUIECKUX
peaKImsIx

25 TornuBo (HedTh, yrojib U METaH). 04.12.2025 | bubmuoteka LJOK

3arpsi3HEHUE BO3TyXa, CIOCOOBI €T0

https://m.edsoo.ru/ff0d4c4a
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NpCaOTBPAIICHHUA

26 [IpakTuueckas padora Ne 3 o reme 05.12.2025 | bubmuoteka LJOK
«Iloyuenue u coOMpaHue KHCIOPOa, https://m.edsoo.ru/ff0d4ae2
M3yYEHHUE Er0 CBOMCTB)

27 Bomopoa — aneMeHT u npoctoe 11.12.2025 bu6mmoreka [IOK
BenecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0

28 duznyeckue 1 XUMAYECKHUE CBOMCTBA 12.12.2025 bu6mmoreka [IOK
BoJiopoaa. [IpuMeHeHue Boiopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHsITHE O KHCITOTAX U COJISIX 18.12.2025 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0sbI MoTy9YeHus BOAOPOia B 19.12.2025 | bubmmoreka [JOK
1a00paTopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 4 o reme 25.12.2025 | bubmmoteka LJOK
«Iloyuenue u coorpaHue BOI0po/ia, https://m.edsoo.ru/ff0d4f42
M3yYEHHUE Er0 CBOMCTB)

32 Monsipabiii 00BEM razoB. 3aKoH 26.12.2025 bubnnoreka [JOK
Asorapo https://m.edsoo.ru/ff0d542e

33 Brranciienus 00bEMa, KoJuuecTBa 15.01.2026 bubmuorexa [JOK
BEIIIECTBA Ia3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA MK 00BEMY

34 Berancnenus 00EM0B ra3oB 1o 16.01.2026 bu6mmoreka [IOK
YPaBHEHMIO pEaKIMM Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 du3nyecKrue U XUMUYECKHE CBOMCTBA 22.01.2026 bu6nmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsarue 00 23.01.2026 bu6nmoreka [JOK
WHIMKATOpax https://m.edso0.ru/ff0d59e2

37 Bona xak pactBoputens. HacwimeHnnbie 29.01.2026 bubnuorexa [JOK
U HEHACBIIIEHHBIE PacTBOPBL. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE

38 [IpakTuueckas padora Ne 5 o reme 30.01.2026 | bubmuoteka LJOK

«ITpuroroBieHue pacTBOPOB ¢
onpeAcNEHHON MacCOBOM J10IEN
pacTBOPEHHOTO BEMIECTBA»

https://m.edsoo.ru/ff0d5eba
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39 Kontposbnas padota No2 o teme 05.02.2026 bubmuorexa [JOK
«Kucnopon. Bogopoa. Bonay https://m.edsoo0.ru/ff0d6342

40 OKcupl: COCTaB, KiIaccuUKaIus, 06.02.2026 bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

41 [TomyuyeHue U XUMHYECKUE CBOMCTBA 12.02.2026 bubmuorexa [JOK
KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHWusI: cOCTaB, Ki1accuduxams, 13.02.2026 bubmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue n XMMUYECKHUE CBOMCTBA 19.02.2026 bubnuorexa [JOK
OCHOBaHHUIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, kitaccudukanms, 20.02.2026 bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [TomrydyeHnue U XUMHUYECKUE CBOWCTBA 26.02.2026 | bubnmuoteka LJOK
KUCIIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpenHue): HOMEHKIATypa, 27.02.2026 bubnnoreka [JOK
CHOCOOBI OTYUYCHHUS, XUMUUECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA

47 [IpakTrueckast pabora Ne 6. Pemenue 05.03.2026 | bubmmoTteka LJOK
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe https://m.edso0.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHUYIECKHIX
COEIMHEHUIN»

48 I'eneTnueckas CBA3b MEKIY KIIACCAMH 06.03.2026 | bubmmoteka [[OK
HEOPraHMYECKUX COCTMHCHUHN https://m.edso0.ru/00ad9a50

49 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 12.03.2026 bu6mmorexa [IOK

https://m.edsoo.ru/00ad9ch2

50 KonTponsHas padora Ne3 o Teme 13.03.2026 | bubmmoreka [JOK
"OCHOBHBIE KJIACCHl HEOPTAaHHUYECKUX https://m.edsoo.ru/00ad9ela
coenquHeHni"

51 [TepBble TOMBITKU KJIAaCCU(PUKALIUU 19.03.2026 | bubmmoreka [IOK
XUMHUYECKHX dNeMeHToB. [ToHsATHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB

52 [lepuoanueckuii 3aKoH u 20.03.2026 bu6mmoreka [JOK

HepI/IOJII/I'-IeCKaSI CHUCTEMA XUMHNUYCCKHUX

https://m.edsoo.ru/00ada52c
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snemenToB JI. M. MenneneeBa

53 [Tepuoapl, rpynmbl, NOArPYIIIBI 26.03.2026 bubnmoreka [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX 27.03.2026 bubnmoreka [JOK
saep. M3oTormsl https://m.edsoo.ru/00ada342
55 CTpoeHue IEKTPOHHBIX 000I0YECK 09.04.2026 | bubmuotreka [[OK
aToMOB 351eMeHTOB Ileproauueckoit https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. Menaeneesa
56 XapakTeprucTuKa XUMHIECKOTO 10.04.2026 bubmuorexa [JOK
3JIEMEHTA TI0 €T0 MMOJIOKEHHUIO B https://m.edsoo.ru/00ada824
ITepuoanueckoii cucreme /1. U.
Menpeneena
57 3nauenue [lepuoanyeckoro 3akoHa st 16.04.2026 bubnuorexa [JOK
pa3BUTHUS HAYKU U pakTHKH. . U. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, MIEArOT U
rpaXKJIaHUH
58 PesepBHeIit ypok. O000IICHHE 1 17.04.2026 | bubmmoreka [JOK
CHCTEMATU3ALMS 3HAHUH / https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepoyHasi padboTa
59 Konrtponsnas padora Ne4 o reme 23.04.2026 | bubnmuoteka LJOK
«CtpoeHne aroMa. XUMHYECKas CBSI3bY / https://m.edso00.ru/00adb486
Bcepoccuiickas npoBepoyHast paborta
60 DIEKTPOOTPHUTIATEIIEHOCTh ATOMOB 24.04.2026 | bubmmoteka [[OK
XUMHYECKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMHudeckas CBs3b 30.04.2026 bu6mmorexa [IOK
https://m.edsoo.ru/00adac34
62 KoBanenTnast nonsipHast XumMuyeckas 07.05.2026 | bubmmoTteka LJOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBajyieHTHas HEMoJIIpHask XUMUYIeCKast 08.05.2026 | bubmmoteka [[OK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHUCICHUS 14.05.2026 bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
65 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC 15.05.2026 bu6mmoreka [JOK

peakiuu

https://m.edso0.ru/00adb076

26



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

66 OKUCIIUTENIN U BOCCTAHOBUTEIIH 1 21.05.2026 bu6mmoreka [IOK
https://m.edso0.ru/00adb076

67 PesepBHbIil ypok. O6001IeHNE 1 1 22.05.2026 bubmuorexa [JOK
CHUCTEMATH3AIMs 3HAHHUH 110 TEME https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroma. XMMHUYECKas CBA3b)

68 PesepBueiit ypok. O000mIeHNE U 1 bubnmoreka [JOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

Ne i/m | Tema ypoka KoJsmyecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
Bcero | Koutpoanublie | [IpakTuyeckue | M3yuyeHUsi | o0pa3oBaTebHbIE pecypcChl
padoThbI padoThI
1 [Tepuonnueckuii 3aKoH. 1 02.09.2025 | bubmmoreka [IOK
[Mepuoanyeckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKHX dj1eMeHToB 1. 1.
Meneneena
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 03.09.2025 | bubnuoreka [IOK
CBOMCTB XUMHUYECKUX IJICMECHTOB https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX EPUOJIOB
3 Kitaccudukanust 1 HOMEHKIIaTypa 1 09.09.2025 | bubamoreka [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buner xummuueckoii CBSI3U M THITBI 1 10.09.2025 | bubimoreka [IOK
KPUCTAIMYCCKUX PEHIETOK https://m.edsoo.ru/00adbac6
5 KonTponbnas paborta Nel mo teme 1 1 16.09.2025
«IloBTOpeHue u yriyoieHue 3HaHui
OCHOBHBIX Pa3JIeJIOB Kypca 8§ Kiiaccay
6 Knaccudukamms Xummuaeckux 1 17.09.2025 | bubmmoreka [JOK
peakIyii Mo pa3InYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsiTHE O CKOPOCTH XUMHUECKOM 1 23.09.2025 | bubmmoreka [IOK
peakiuu. [ToHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
8 [TonsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 24.09.2025 | bubnmoreka [IOK
®dakTopsl, BIUSIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKON peaKIMU U TIOJI0KEHUE
XUMHUYECKOT'O PABHOBECHUS
9 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC 1 30.09.2025 | bubmuoreka [JOK
peakinuu https://m.edsoo.ru/00adcade
10 Teopus 31eKTPOIUTHUECKON 1 01.10.2025 | bubmuoteka LJOK
nucconranuu. CUIbHbIE U cl1a0ble https://m.edso0.ru/00adcd68
DIIEKTPOJIUTHI
11 Honnble ypaBHEHHS peakluid 1 07.10.2025 | bubmmoteka [IOK
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12 XUMHUYECKHE CBOMCTBA KUCIOT U 08.10.2025 | butmmoreka [IOK
OCHOBaHHIi B CBETE MPECTaBICHHUI https://m.edsoo.ru/00add5d8
00 JIEKTPOIIUTHYECKON JUCCOIUAIIH

13 XuMH4YecKue CBOMCTBA COJICH B CBETE 14.10.2025 | bubimoreka [IOK
npeCcTaBIeHui 00 https://m.edso0.ru/00add8b2
AJICKTPOJIUTUICCKON TUCCOITUAITUT

14 [TonsiTe 0 TUIpOIU3E Coeit 15.10.2025 | buGauoreka [IOK

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

15 O000I11IeHNE U CUCTEMATU3AIUS 21.10.2025 | bubmuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12

16 [TpakTuueckas paborta No 1. 22.10.2025 | bubaunoreka [JOK
«Perienne sKCIIepUMEHTAILHBIX https://m.edsoo.ru/00addbfa
3a71au»

17 Kontponbnas paborta Ne2 o teme 05.11.2025 | bubnuoreka [IOK
«DNEKTPOIUTUYECKAS UCCOIUALIUS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIH B PACTBOPAX)

18 OO6m1as XxapakTepucTHKa rajJoreHoB. 11.11.2025 | bubamoreka [JOK
XUMHUECKUE CBOICTBA Ha PUMeEpe https://m.edsoo.ru/00addfe2
xJiopa

19 XnopoBogopoa. CoJisiHast KUCIOTA, 12.11.2025 | bubauoteka [IOK
XUMHYECKHE CBOWCTBA, MTOJyUCHHE, https://m.edsoo0.ru/00ade104
PUMEHEHHE

20 [IpakTuueckas pabora Ne 2 o teme 18.11.2025 | bubmmoreka [IOK
«ITosyuenue coasTHON KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY

21 Brruncnenus no ypaBHEHUAM 19.11.2025 | bu6nuoreka [IOK
XUMHYECKUX PEaKInii, €CIIi OJIUH U3 https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE

22 OO61as xapakTepuCTUKa 3JIEMEHTOB 25.11.2025 | bubmmoreka [IOK
VIA-rpynisl https://m.edsoo.ru/00ade64a

23 ANI0TpOTTHBIE MOU(DUKAIIUN CEPHI. 26.11.2025 | bubamoreka [JOK

Haxoxnenue cepsl 1 €€ cOeIMHEHUN
B IIpUpoJie. XMMHUYECKHE CBOWCTBA

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

24 CepoBopaopoj, cTpoeHue, puzndeckue 02.12.2025 | bubnuoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcuapl cepbl. CepHas KHCIIOTa, 03.12.2025 | bu6nuoreka [IOK
(u3ryYecKre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
pPUMEHCHHE

26 XVMHUYECKUE PEaKIIUH, JIeKAIINUE B 09.12.2025 | bu6nmoreka [IOK
OCHOBE ITPOMBIIIIEHHOTO CII0co0a https://m.edsoo.ru/00adec8a
MOJYYCHHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUEC
OKPYXaIOIIEH Cpebl COETUHEHUSIMU
cephl

27 Brrancnenne MaccoBoit 1071 BBIXOa 10.12.2025 | bubimoreka [IOK
POJYKTA PEaKkiiuu https://m.edsoo.ru/00adec8a

28 OO01mast XapakTeprCcTHKA SJICMCHTOB 16.12.2025 | bubmmoreka [JOK
VA-rpynmsl. A30T, pacrpoCTpaHEHHE https://m.edsoo.ru/00adeeab
B IIpUpoae, GU3NIECKUe 1
XHUMHYECKHE CBOMCTBA

29 AMMHuak, ero puznueckKue u 17.12.2025 | bu6mmoreka [IOK
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE U https://m.edsoo.ru/00adf004
pPUMCHEHHE

30 [MpakTudeckas padora Ne 3 mo Teme 23.12.2025 | bubamoreka [JOK
«ITomyuenne ammuaka, U3y4eHHe ero https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue u 24.12.2025 | bubmnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306

32 Hcnonp30BaHnEe HUTPATOB U COJIEN 30.12.2025 | bubaunoreka [IOK
AMMOHHS B KQ4€CTBE MUHEPATbHBIX https://m.edso0.ru/00adf518
ynoopeHui. XuMudeckoe
3arpsi3HEHNE OKPYKAIOLIEN CpeIbl
COEIMHECHUSIMH a30Ta

33 ®dochop. Okcun pochopa (V) u 13.01.2026 | bubamoreka [JOK

docdopnas kucnota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJYYEHUE

https://m.edsoo.ru/00adf68a
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34 Ucnonb3oBanne hocdaTtos B 14.01.2026 | bubmmoreka [JOK
Ka4eCTBE MHUHEPAIbHBIX YI00PCHHI. https://m.edsoo.ru/00adfc20
3arpsi3HeHue NPUPOJHON CPEIbl
dbocdaramu

35 VYriepon, pacnpocTpaHEeHUE B 20.01.2026 | bubamoreka [JOK
npupoe, GU3NIeCKre U XUMHUCCKUE https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 Okcuapl yraepoja, ux Gpu3ndeckue u 21.01.2026 | bubmmoreka [IOK
XHMHYECKHE CBOICTBA. https://m.edsoo.ru/00adfebe
DKOJIOrHYEeCKHE POOIEMBI,

CBsI3aHHBIC C OKcHIOM yriepoaa (1V)

37 VYronpHas KUCIIOTa U €€ COU 27.01.2026 | bubnmoreka [IOK

https://m.eds00.ru/00ae006¢c

38 [TpakTiueckast pabota Ne 4 o Teme 28.01.2026 | bubaunoreka [JOK
"Tlony4deHue yrieKucaoro rasa. https://m.edsoo.ru/00ae027e
KavecTBeHHast peakiusi Ha KapOOHAaT-
noH"

39 [TepBoHavabHBIC TOHATHS 00 03.02.2026 | bubnuoreka [IOK
OpPraHMYEeCKHX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX yIiepoaa

40 Kpemnwuii u ero coenuuenus 04.02.2026 | bubamoreka [JOK

https://m.edso00.ru/00ae080a

41 [Tpaktuyeckas padora Ne 5. Pemenue 10.02.2026 | bu6nuoreka LIOK
IKCIIEPUMEHTAILHBIX 33/1a4 M0 TeMe https://m.edso0.ru/00ae0bf2
«Baxnenmue HeMeTauIbl U UX
COCIMHEHUS»

42 Konrtponsnas padora Ne3 o teme 11.02.2026 | bu6nuoreka [IOK
«Bakueiinne HeMETaUTbl U UX https://m.edsoo.ru/00ae0el8
COEJTMHEHUS

43 OO0mias XxapakTepruCcTUKa XUMHYECKUX 17.02.2026 | bubmmoreka [JOK

AJIEMEHTOB — METAJIJIOB.
Merannuueckas CBsI3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. Pu3n4ecKre CBOMCTBA

https://m.edso0.ru/00ael103e
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MCTAJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAILIIOB. 18.02.2026 | bu6auoreka [IOK
DJICKTPOXUMHYUCCKUH Psjl https://m.edso0o.ru/00ae1156
HANPSDKEHUH METAJIIOB

45 OO6mmue criocoOb! MOTyYeHUs 24.02.2026 | bubnmoreka [JOK
meTaiioB. CruiaBel. BerauciieHus 1mo https://m.eds00.ru/00ae1156
YPaBHEHUSM XUMHYECKHUX PEAKIIHA,
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB 25.02.2026 | bubaunoreka [JOK

https://m.edsoo.ru/00ae1278

47 [lenouHbIe MeTaILIbI 03.03.2026 | bu6nuoreka [IOK

https://m.edsoo.ru/00ae14b2

48 OKcCHUIbI U TUAPOKCUIBI HATPUS U 04.03.2026 | bubmmoreka [IOK
KaJIusi https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENbHBIC METAJLTBI — 10.03.2026 | bubmmoreka [JOK
KaJIBIIUIA U MarHuit https://m.edsoo.ru/00ae15e8

50 Baxneiimme coequHeHns KalibIus 11.03.2026 | bubamoreka [JOK

https://m.edsoo.ru/00ae15e8

51 O00011eHNEe U CUCTEMATU3ALMS 17.03.2026
3HAHUU

52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ 18.03.2026 | buoimoteka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886

53 [Ipaktrueckas padota Ne 6 o Teme 24.03.2026 | bubamoreka [JOK
"YKEcTKOCTh BOIBI U METOABI €8 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 AIFOMUHUT 25.03.2026 | bubauoreka IIOK

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

55 AmdoTepHbIe CBOICTBA OKCHIA U 07.04.2026 | bubmuoteka LJOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64

56 Keneso 08.04.2026 | bubmmoreka [JOK

https://m.edso00.ru/00ae1d86

57 OKcuIpl, THAPOKCUIBI U COJIH JKeJe3a 14.04.2026 | buommoreka [IOK
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(1) u xene3a (111)

https://m.edso0.ru/00ae35e6

58 O000111eHrE U CUCTEMATU3 AL 1 15.04.2026
3HaHUU

59 [TpakTuueckas padora Ne 7. Pemenue 1 21.04.2026 | bubmmoreka [IOK
IKCIIEPUMEHTAILHBIX 33/1a4 [0 TEMe https://m.edsoo.ru/00ae3de8
«BaxxHelmue MeTamibl U UX
COCIMHEHUS»

60 Brruucienus mo ypaBHEHUSIM 1 22.04.2026 | bubmmoreka [IOK
XMMHUYECKUX PEaKIIUi, €CII OJINH U3 https://m.edsoo.ru/00ae1750
pEareHTOB JIaH B U30BITKE WIN
COJEPKHUT pUMeCH. Berancienus
MacCOBOM JIOJIH BBIXOJIA MPOYKTA
peaxiuu

61 O0600I11IeHNE U CUCTEMATU3AIUS 1 28.04.2026
3HaHUMI

62 KonTponbnas paborta Ne4 o teme 1 29.04.2026
«Baxnenmme METaJUIbl U UX
COCIMHEHUS

63 BemecTBa 1 Matepuaisl B 1 06.05.2026 | bubaumoreka [JOK
[MOBCEAHEBHOM KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50

64 XVMHYECKOE 3arpsi3HEHUE 1 12.05.2026 | bu6nuoreka [IOK
OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/00ae4270

65 Posp xumuu B perieHnn 1 13.05.2026 | bu6nuoreka [IOK
IKOJIOTUYECKUX TPodIIeM https://m.edsoo.ru/00ae4270

66 PezepaHblil ypok. O0001eHue u 1 19.05.2026 | bu6nuoreka [IOK
CHCTEMaTH3allHs 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PezepsHblil ypok. O6o0mmenue u 1 20.05.2026 | bu6nmoreka [IOK
CHCTeMaTH3alus 3HaHUI https://m.edso0.ru/00adb33c

68 PesepBHblit ypok. O60011IeHNE 1 1 26.05.2026 | bu6nmoreka [IOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo0.ru/00ad9chb2

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI
8 KVIACC

Kon IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro | 06pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJbTara

1 ITo Teme: «IlepBOHaYaIbHBIE XUMHYECKUE MMOHSITUS»

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHUX TOHATUH: aTroMm, MOJIeKyJa,
XUMHYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEUIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOAHAs), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JIEMEHTa B COEJAMHEHUHU, MOJSPHBIH O0BEM,
XUMHUYECKast peaknusi, KIAaCCU(PHUKAIM PpEaKIUil: peakuu COeIUHCHHS,
peaKIuu pPa3loKEeHHs, pEaKlUu 3aMeleHHUs, peakluu OOMeHa, 3K30- H
DHJIOTEPMHYECKHE PEAKLNH, TETUIOBOH 3((EeKT peakiyu, pacTBOp, MaccoBast
JI0J1s1 BellecTBa (IPOIEHTHAs] KOHIIGHTPAIIMsI) B PaCTBOPE

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

1.3 UCTIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY IS COCTABJICHUS (POPMYII BEIIECTB U
YpaBHEHUU XUMHUYECKUX peaklui

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

1.5 OTIPENIeNIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

1.6 KJIacCU(UIIUPOBATh XUMUYECKHE PEAKIIUH (10 YUCITY U COCTaBY yYacCTBYIOIIHX
B PEAKIIMM BEIIECTB, IO TEIIIOBOMY (D (DEKTY)

1.7 BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUUCIIATH MAacCOBYIO JIOJIIO XMMHMYECKOIO 3JIeMeHTa 1o  ¢opmyJe
COCIIMHEHUS,

1.9 BBIYUCIISITh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

1.10 NPUMEHSTh €CTECTBEHHOHAYYHBIE METOABl TIO3HAaHWS — HaOIIOJCHHE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI M MBICJICHHBIH)

2 I[To Teme: «BakHelmue npeIcTaBUTEIN HEOPTAHUIECKUX BEIIECTBY

2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHN: OKCHMA, KHCIOTA,
OCHOBaHHE, COJIb

2.2 OTpEeNeNsATh  MPUHAMICKHOCTh  BEHIECTB K  ONpeAenEHHOMY  KJaccy
coeiMHEHuH 1o Gopmynam

2.3 KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEILIECTBA

24 XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBAa BEIIECTB
Pa3NIUYHBIX KJIACCOB, IMOATBEPXKAAs ONHCAHHE IMPHUMEPAMU MOJEKYIISPHBIX
YpaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIUil

2.5 POTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUSI XUMUUYECKHX MPEBPAIIEHUHN B pa3IHUHBIX
YCIIOBHSAX

2.6 CJIeZIOBaTh MpaBMJIaM MOJb30BaHUS XUMHMUYECKOW MOCYNOM M 1abopaTOpPHBIM

o0opyIOoBaHMEM, a TakKe MpaBWiIaM oOpalleHusi C BeHIecTBaMH B
COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX
OTIBITOB TI0 TIOJYYECHHUIO M COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M
KHCTIOpPOJ1a), IPUTOTOBJICHUIO PACTBOPOB C OMpEAeNEHHON MaccOBOHM moleit
paCTBOpéHHOFO BCIIECTBA, IJIaHUPOBATH n IMPOBOAUTH XUMHUYECCKUEC
HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C TOMOIIBIO
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WH/IMKAaTOpOB (JIakMycC, heHOoIPTaTICHH, METUIIOPAHXK U JAPYTHUE)

2.7

POBOAMTH PACcUEThI MO0 YPABHEHHUIO XUMUYECKOM peaKkIuu

ITo Teme: «llepuonnueckuii 3akoH u lleproguyeckas cucreMa XMMHYECKUX
snemenToB [[. WM. MenneneeBa. CTpoeHuE aToMOB. XHUMHUYECKass CBS3b.
OKHCIHUTENIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHM: sIpO aToOMa,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHAasl OpOWUTaj b, paguyCc aToMa, XUMHUYECKas
CBSI3b, HOJIIpHAst " HENOoJIsIpHAs KOBaJICHTHAs CBS3b,
AJIEKTPOOTPULIATEILHOCTh, WOHHAsl CBSI3b, WOH, KaTHOH, AHUOH, CTEIEHb
OKHCJICHHUS

3.2

KJIaCCI/I(bI/IL[I/IpOBaTB XHUMHNYCCKUEC JICMCHTHI

3.3

OIKCHIBATh M XapaKTepH30BaTh Tabm4Hyto Gopmy [lepnonnveckoit cucreMsr
XUMHUYECKHX JJEMEHTOB: paslu4arTh TIOHATUS «TJIaBHAs  TOJITPYIINa
(Arpynmna)» u «mnobounas nonarpynmna (brpymma)», «manbie» U «OONBIIHE»
TIEPHOJIBI

3.4

packpeiBaTh  cmbicn  [lepmogmueckoro  3akona J[.M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAaHHE MEPUOAMYECKON 3aBUCUMOCTH  CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT X noJioxkeHus B [lepuoanueckoii cucreme

3.5

COOTHOCUTh 00O3HAYCHHMS, KOTOpble MMEITcs B Tabmuie «llepumomnueckas
cucteMa XxuMuueckux dyeMeHToB J[.M. MeHjeneeBay ¢ 4YHMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB M
3apsiy Aapa, o0IIee YMUCIIO SJSKTPOHOB U PACTIPEISIICHUE UX 10 AJICKTPOHHBIM
CJI0SIM)

3.6

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

3.7

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

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1

ITo Teme: «BemecTBo U XUMUYECKAsT PEaKIIUs»

11

pacKpbIBaTh  CMBICI  OCHOBHBIX  XMMHMYECKHUX  TOHSTHA:  pacTBOp,
AIIEKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOTUTHUECKAS JUCCOLUALINS, PEAKIIUN
MOHHOTO OOMEHa, KaTaiau3aTop, XMMHUYEeCKoe paBHOBecHe, oOpaTHMble W
HEOOpaTUMblE  PEaKlUH, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE  PEAKIIHH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, aJUIOTPOMHUS,
aMm(doTepHOCTh, XUMHYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METaJUTMUecKasi),
KpUCTAJUIMYECKasl pelI€TKa, CIIaBbl, CKOPOCTh XUMUUYECKOU peaKluu

1.2

WIUIIOCTPHUPOBATHL  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 HOHHOTO0 0OMeHa

14

PacCKphIBaTh CYHIIHOCTb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKI_[I/II\/’I
MOCPCACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OanaHca dTUX peaKL[I/Iﬁ

1.5

IIPOBOJINTH PACUETHI IO YPABHEHHUIO XUMUYECKOM peaKIMu

ITo Temam: «HemeTamisl U UX coeauHEHUS» U «MeTaibl B UX COSIMHECHUS

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, IOATBEPXKIAsd OIKHCAHUE
MpUMEpPaMH  MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMHYECKHUX PEaKIU

2.2

COCTAaBJIsITb  YPABHCHUA peaKHHfI, MNOATBCPNKAAIOIMIUX  CYHIECTBOBAHUC
TCHETHYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBHCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH TIPOTCKAaHHUA XHUMHUYCCKHUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX
YCJIOBHUAX

2.4

CJIEIOBATh NPAaBHJIAM IOJIb30BAHMS XUMHUYECKON TOCYA0H U JTaOOpaTOpPHBIM
o0opyIoBaHMEM, a TakXKe NpaBWwiIaM OOpalieHusi ¢ BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIUAMU 110 BBITIOJTHEHU IO Ha60paTOpHBIX
XUMHYECKHX OIBITOB IO MOJIyYECHHIO U COOMPAHHIO ra3000pa3HbIX BEIIESCTB
(aMMMaKa M yIieKUCIIOro rasa)

2.5

MPOBOJUTH PEAKIHUH, MOATBEPKIAAIOIINE KAUECTBEHHBIM COCTaB Pa3UYHbIX
BEIIIECTB: PACIO3HABATh OIBITHBIM NTYTEM XJIOpHA-, OpOMHA, WO,
kapOoHat, ocdart, cunmkar, cynbdar, THAPOKCUANOHBI, KATHOHBI AMMOHUS,
MOHBI HW3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIIECTB

ITo Teme: «XUMHS U OKPYIKAOILIAsL Cpeaay

3.1

pacKphIBaTh CMBICII OCHOBHBIX XuUMHMueckux monsaTuil: IIJIK BemecTsa;
KOppO3Hsl METAJUIOB

3.2

IPUMEHSTh OCHOBHBIE OIEpAallMM MBICIUTENIBHON JESITENbHOCTH — aHAIMU3 U
CHHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTeMaTU3alllio, BbISIBIEHUE NPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YEHUsI CBOMCTB BEIIECTB U XMUMHUYECKHX
peakuMii; eCTECTBEHHOHayuYHble METOJbl II03HAHUS — HaOIIo/eHHe,
U3MEpeHHNe, MOIETUPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICJIEHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
8 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMECHT COACPKAaHUSA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHU A

11

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

1.2

Iloustue o MCTOJaX IIO3HAHHUA B XHMHH. YucTele BCIIECCTBA M CMCCH. CnocoObl
PpasaciICHUs cMmecent

1.3

ATOMBI U MOJICKYJIBL. Xumudeckue 3yeMeHTbl. CHUMBOJIBI XHUMHUYECKHX 3JICMCHTOB.
HpOCTBIG " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'IHPHOC YUYCHHC

1.4

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewiecTB. OTHoOcuTenbHas aroMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJIsIpHas Macca. MaccoBsasi 1011 XMMUYECKOI0 3JIEMEHTa B COCAMHEHUH

1.5

KommmuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U
yrclia CTPYKTYPHBIX €AMHMII BeliecTBa. PacuéTel mo QopmynaM XUMHUYECKHX
COCAMHEHUI

1.6

duznyeckue U XUMHUYECKUE SBICHUSA. XMUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccuduranus XuMHIeCKIX
peakuuii (coeluHeHUs], Pa3JI0KEeHUs, 3aMellleHHsI, 0OMEeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW TOCYJIOW, C MpaBUIaMu
paboThl B maboparopuu u npuémamu obpaiieHus ¢ 1abopaTOpHBIM 000PYIOBaHHEM,
U3yYeHHe M ONMUCaHWEe (PU3UYECKHX CBOWMCTB 00pa3lOB HEOPraHMYECKHX BEUICCTB,
HaOmoieHue (usnueckux (TUIaBIeHUE BOCKA, TasHUE JibJla, pacTUpaHHe caxapa B
CTYIIKe, KHUIIEHHE W KOHACHCAIUS BOJbI) W XUMHUYECKHMX (TOPCHHE CBEYH,
MPOKAIMBaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCJIOTOH) SBJICHUIA,
HaOJIOIeHNE 1 ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakuuil (pa3ioxeHne
caxapa, B3aUMOJICHICTBME CEpHOM KHUCIOTBI C XJIOPUAOM Oapus, pa3ioKeHue
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelle3a C PacTBOPOM COJIU
meau(ll), wu3ydenume cmocoOOB pasaeneHus cmeceid (C  TMOMOIIBI0 MarHuTa,
¢GmIbTpOBaHME, BHITAPUBAHUE, NUCTHIUISINSA, XpoMaTorpadus), MPOBEACHUE OUYUCTKH
MOBAPEHHOM COJM, HAOMIOJEHME M ONMCAHUE pPEe3yJIbTaTOB IPOBEJEHHS OIIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE MOJEIeH MOJEKYI
(1apocTepKHEBBIX )

Baxuelime npeacTaBUuTeId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3eMEeHT M MpOoCTOE BEIIECTBO.
Haxoxxnenue xucnmoposa B mpupoje, Gu3nueckue U XMMUYECKHE CBOMCTBA (peakiuu
ropenus). Okcunpl. [Ipumenenue kucnopona. CrnocoObl MONy4eHHs KHCIOpOJIa B
nabopaTopud W TPOMBIIIUIEHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
AUTOTPOMHASI MOAM(UKAIUS KUCIOPOaa

2.2

TeroBoit 3¢ (deKT XUMHUECKON peakuuu, TePMOXUMHYECKHE YypaBHEHUS, 3K30- U
OHAOTEPMUUYECKUE pEAKIMHK. TOIUIMBO: Yrojib W MeTaH. 3arpsA3HEHHE BO3/yXa,
yCUJICHUE TApHUKOBOTO 3¢ (heKTa, pa3pyieHue 030HOBOTO CII0sT

2.3

Bonopon — oanemeHT M mpocroe BemiecTBO. HaxokneHuWe BOAOpoJa B NPHUPOJE,
(1)H3H'—IGCKI/IG U XUMHUYCCKHEC CBOﬁCTBa, IIPUMCHCHHUC, CII0COOBI MOJTYyUCHUA. Kucmoter n
coJn

2.4

Mounsipabiii 00bEM razoB. Pacuérel o XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cpoicTBa BOAbl. Bojma kak pactBopurens. PactBopsl. HacelmieHHble n
HEHACBIIICHHbIE pacTBOpbl. PacTBOpuMOCTH BemecTB B Boge. MaccoBas nois
BElIeCTBa B pacTBOpe. XUMHUECKHe cBoicTBa Bojabl. OcHoBaHMs. Ponb pacTBOpoB B
OpUpOJIE W B JKU3HU denoBeka. Kpyrosopor Boapl B mpupojie. 3arps3HEHHE
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IpUpOAHBIX BoA. OXpaHa M 0YMCTKA NIPUPOAHBIX BOA

2.6

Knaccudukamus neopranmyeckux coenunenuit. Oxcuasl. Kiaccupukanus oxcuaos:
cojeoOpa3zyromue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U HECOJIC00pa3yIOLIHeE.
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. Knaccudukanus xucnor. Homenkmatypa kucnor. @Dusmyeckue U
XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHoctu MmetaiuioB H.H. beketoBa. [Tonydyenue
KHCJIOT

2.9

Conu. Homenkiarypa coneit. @u3ndeckre 1 XuMudeckue cBorctna conei. [lomydyenue
coJieu

2.10

I'eneTnyeckas CBA3b MCXKAY KJIaCCaMM HCOPTaHUYCCKHX COCJIMHECHU I

211

XVUMUYECKUN SKCIEPUMEHT: KaueCTBEHHOE OINpeAeNiCeHUE COACpKaHMs KHCIOopoaa B
BO3/yXe, IMOJlyueHHe, coOMpaHue, paclo3HaBaHWE W HM3YYCHHE CBOMCTB KHCIIOpPOJa,
HaAOJI0/IEHUE B3aMMOJICHCTBUS BELIECTB C KUCIOPOJOM M YCIIOBUS BO3HUKHOBEHUS U
IpeKpalieHus: ropeHus (moxkapa), 03HaKOMJICHHE C 00pa3liaMyd OKCHJIOB U OIHCAHUE
UX CBOWMCTB, MOJYyYEHHE, COOMpaAHKE, paclio3HaBaHHE M M3yYeHHE CBOMCTB BOJIOPOJA
(ropenme), B3aumojeiicTBue Bomopoma ¢ okcuaom  Mmenu(ll)  (Bo3mokHO
WCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOIIOIeHHE O00pa3lioB BEUIECTB KOJIMYECTBOM |
MOJIb, HCCIIEJOBaHHE OCOOCHHOCTEH pacTBOPEHHUs BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JOJIEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJACWCTBHE BOJBl C MeTajllaMd (HaTpUeM U
KaJbleM) (BO3MOXKHO HCIOJIB30BAaHWE BUACOMATEPHAJIOB), OMpPEICIICHHE PAaCTBOPOB
KUCIOT U IIeJo4Yel ¢ TOMOIIbI0 HWHAMKATOPOB, HCCIEAOBaHHE 00pa3IoB
HEOPTaHMYECKUX BEIISCTB Pa3IMIHBIX KIJIACCOB, HAOIIOJICHUE H3MEHEHHSI OKPAcKU
WHIUKATOPOB B PACTBOpPAx KHCIOT U IIENOYEH, M3yueHUE B3aUMOJCUCTBUS OKCHJIA
memu(ll) ¢ pactBopoM CepHOM KHCIOTBI, KHCJIOT C MeETaUlaMH, peaKiun
HEUTpanu3anuy, TMOJNy4YeHHE HEpPacTBOPHUMBIX OCHOBAHUMW, BBITECHEHHE OJIHOTO
MeTaJlla APYTUM W3 PAcTBOpa COJH, PEHICHHWE YKCIEPUMEHTAIBHBIX 3a7ad [0 TeMe
«Baxseiiue Kj1acchl HEOPraHUYECKUX COeTMHEHUN

Ilepnonnueckuii 3akoH u [lepronnueckas cucteMa XUMHUYECKUX 31eMeHToB J[. 1.
MenneneeBa. CtpoeHne aTOMOB. XUMHUecKas CBA3b. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH

3.1

[lepBble TOMBITKM KiIacCUPHUKAMU XUMUYECKHX 3yieMeHToB. [loHsiTHe o rpynmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOTeHBbl,
WHEPTHBIE ra3bl). DJIEeMEHTbl, KOTOpble 00pa3yr0T aM(pOTEpHbIE OKCHUIBI U THIPOKCHIbI

3.2

Ilepuonnueckuii 3akoH. Ilepumommnueckass cucrema Xumuuyeckux diemeHToB JI..
MenneneeBa. Koporkomepuomnass u mmHHONIepHoaHas ¢opmbl [lepuoamdeckoit
cucrembl xuMuueckux onemeHToB J.M. Menneneea. Ilepuoasl ©  TpyIIIbL
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIBI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHbIX szaep. M3orombsl. OnexTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XUMHUYECKHX ieMeHToB [lepuonnyeckoit
cucreMbl J[.MI. Menneneea. XapakTepUCTHKAa XUMUYECKOIO DJJIEMEHTa II0 €ro
nonoxxkeHuto B [lepuognyeckoii cucreme [I.M1. Mennaeneena

3.4

3aKOHOMEPHOCTH  W3MEHEHUsi  paJuyca  aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METAINYEeCKUX W HEMETAJUIMYECKHX CBOWMCTB ITIO I'pynmaM W nepuoaam. 3Hauenue
[lepuonnueckoro 3axkoHa u Ilepmoanueckoil cUCTEMbl XMUMHMUYECKUX 3JEMEHTOB st
pa3BuTHs Hayku U npakTuku. /.. MenpaeneeB — yu€Hbll U rpaXJaHUH
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3.5

Xumuueckass  cBa3b.  KoBaneHTHas  (moyisipHas M HEMOJSIpHAsl)  CBS3b.
DIEKTPOOTPULIATEIHHOCTh XUMUYECKUX 1€MEeHTOB. MloHHas CBS3b

3.6

Creneup okuciacHuSA. OKHUCIUTEIHLHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm
OKHCJICHMSA M BOocCTaHOBIEHMA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN IKCIEPUMEHT: M3Y4YCHHE O0Opa3IoB BEIIECTB METAIJIOB M HEMETAILIOB,
B3aMMOJICICTBHE THIPOKCHIA IIMHKA C PAacCTBOpPAMU KUCJIOT WU HIeNoueH, MpoBeleHue
ONBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIUMA
(ropeHue, peakluy pa3ioKeHUsl, COSTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHMS

BCH_IGCTBO 1 XUMHUYCCKas pCaKus. HOBTOpeHI/Ie

11

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema XuMmMuyeckux snemeHtoB JI.U.
Menpeneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMUYECKUX
JJIEMEHTOB MEPBBIX TPEX NEPUOI0B, KAIUS, KAIBLIUS U UX COCIMHEHUI B COOTBETCTBUHU
C MOJIOKEHUEM 2JIEMEHTOB B [leproanueckoii cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJIbI XMMHMUYECKON CBA3M. THUIBI KpUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUAA
XUMHAYEeCKON cBs3u. Kiaccudukamuss ¥ HOMEHKJIATypa HEOPTaHHYECKUX BEUIECTB
(MexnyHapogHast U TpUBHAJIbHAs). XMMHUECKUE CBOWCTBA BEIECTB, OTHOCAIIMXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKUX  COCJUHEHUH, TEeHETHYeCKas  CBA3b
HEOPraHUYECKHUX BEILIECTB

1.3

Knaccupukanuss XMMHUYECKUX peakIHid MO pa3IMdHbIM NpU3HAKaM (110 YUCIy H
COCTaBY YYacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIUIOBOMY 3((}eKTy, N0 N3MEHEHUIO
CTETIEHEW OKHUCIEHHUS XHUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aropa). JK30- U IHAOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHMS.
[ToHsiITHE O CKOPOCTH XMMHYECKOW pEeaKIuu

14

[TonsTne 00 o0OpaTUMBIX W HEOOpaTHMBIX XHMHUYECKUX peaknusax. [lonstue o
TOMOTEHHBIX W TE€TEPOTCHHBIX peakiusix. [IoHATHE O XHUMHYECKOM pPaBHOBECHH.
@akTopbl, BIUIIOLIME HA CKOPOCTh XUMHUECKOM PEAKIIUU U TTOJIOKEHUE XUMUYECKOTO
paBHOBECHSI

1.5

OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, AJIEKTPOHHBINA OaJaHC OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHON  pEaKIMHu. CocraBiieHue  ypaBHEHHUH  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX peakIMii ¢ MCIOJIb30BAaHHEM METO/1a JIEKTPOHHOT 0 OajiaHca

1.6

Teopust 2JIEKTPOIUTUYECKON TUCCOLMALUU. OJIEKTPOIUTHl W HEIIEKTPOJIUTHI.
Katnonsl, anvoHbl. MexaHU3M JUCCOLMAIIMM BEIIECTB C pa3JIMYHBIMU BHUAAMHU
xumudeckon cBs3u. Cremenp aucconpanuu. CWibHBIE W ClIa0ble AJIEKTPOJIUTHI.
Peakunu nonHoro oOMeHa. Y CIIOBUS MIPOTEKAHUS peaKIMii HOHHOTO OOMEHa, TOJTHBIC
Y COKpalI€HHbIC MOHHBIE YpaBHEHU peakiuid. CBOMCTBA KUCIIOT, OCHOBAaHUW U COJIEH
B CBETE MPEJCTaBICHUH 00 DJIEKTPONUTHUECKON auccoruanuu. KadecTBeHHBIE
peakuuu Ha MOHBI. [IoHSATHE O THAPOIU3E COJIeH

1.7

XHWMHUYECKUN DKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJJIOB M HEMETaJuIoB (TpaduTa M ajiMasa), CI0KHBIX
BELIECTB (XJIOpUAA HATPUA); MCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XHMHUYECKOU
peaKuuu OT BO3AECUCTBUS Pa3IMYHBIX (DAKTOPOB; UCCIIETOBAHHE AIEKTPONPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOIECCa JTUCCOLUAIMU KUCIIOT, Hiesioueil u coneil (BO3MOXKHO
UCIIOJIb30BaHWE BHUJEOMATEPHUATIOB); TPOBEJECHHUE OINbBITOB, WJUIFOCTPUPYIOLIUX
MPU3HAKU TMPOTEKAHUS peaKkIMii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIICICHHE
raza, oOpa3oBaHHME BOJbl); OMNBITOB, WIIIOCTPUPYIOIIUX NPUMEPHl OKHUCIUTEIbHO-
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BOCCTAHOBUTENIbHBIX pEaKkUUid (TOpEeHHE, PEAKLUU Ppa3IoKEHUs, COECIUHEHUS);
pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KauyeCTBEHHBIX pEaKkLUi 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. XMMHUYEeCKHE CBOWCTBA HA IPUMEpE XJIopa (B3aUMOJICHCTBHE C METaJNIaMH,
HEeMeTaJuIaMH, Iesiouamu). XiopoBoaopo. ConsHasi KHCI0Ta, XMMHYECKHE CBOMCTBA,
HoJIy4eHue, mpuMeHeHue. JleficTBrue Xjopa U XJI0pOBOAOPOJa Ha OPraHU3M 4eJIOBeKa.
Baxkneiimme XI0puapl 1 MX HAX0KJICHUE B IPUPOJIE

2.2

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue M (U3UYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOINHBIE MOAM(HUKAIMN KUCIOPOJIA U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOaOpOa, CTpoeHUe, (GpU3NUecKue U XMMUYECKHE
cBoiicTBa. OKCH/IBI Cepbl KaK MPEJCTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
¢u3nyeckue U XMMUYECKHE CBOWCTBa (0OIIMEe Kak MpeiCcTaBUTENs Kjlacca KUCIOT U
cnennpuyeckne). XUMHUYECKHE PEaKIUH, JIeKAINIMEe B OCHOBE IPOMBIIUICHHOTO
cnocoba mosydeHus: cepHoil KkucinoTsl. Ilpumenenue. ConM CepHOM KHCIOTHI,
KayecTBEHHasi peakuusi Ha cyibdar-uoH. Haxoxnenuwe cepbl m €€ COCITUHEHHH B
npupoje. XHMHUYECKOE 3arpsi3HEHHE OKpYXKarollled Cpeabl COEAUHEHUSMHU Cephbl
(KUCTIOTHBIE  JOKIW, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI  €ro
IPEJOTBPALLICHHSI

2.3

OO6mas xapakrepuctuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTETIEHU OKHUCIEHUA. A30T, pacCpoCTpaHeHue B pupoe, puznyeckue u
xumuueckue cpoiictBa. Kpyroopor asora B mpupone. AMMHak, ero gpusndeckue u
XMMHYECKHE CBOMCTBA, MoylyueHue U npuMeHeHue. Conu aMMOHHUS, UX (PU3NYECKHUE U
XUMHUYECKHE CBOWCTBA, mMpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHHMSL.
A3oTHas KHCOTa, e€ moyyueHue, Gpusnyeckrue U XMMHUUECKUe CBOWCTBa (00IIue Kak
MIpeICTaBUTEINS Kilacca KUCIIOT U crienuduueckue). Vcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KauyecTBE MHUHEpPAIbHBIX YAOOpeHMHA. XHMHUYECKOE 3arpsi3HEHHE
OKpY’KaroIllel cpesibl COETUHEHUSIMH a30Ta (KUCIOTHBIE JT0XK]IU, 3arpsA3HEHHE BO3/1yXa,
MTOYBBI U BOJJOEMOB)

2.4

®ocop, amrorponHsle Moaupuxanuu Qochopa, ¢uzMUECKHe U XUMHUYECKHE
coiictBa. Oxcun dochopa(V) u dochopras kuciaora, GU3NUECKUe U XMUMUYECKHE
cBoiicTBa, mnonyueHue. MHcronb3oBaHnue ¢GocpaToB B KayecTBE MMHEPAIbHBIX
ynoOpeHuit

2.5

OObmas xapaktepuctuka 31eMeHToB |VA-rpynnbl. OCoOO€HHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHU OKHCICHHSA. YTJIepoJ, auIOTPONHble MoaudUKanuy,
pacnpocTpaHeHue B Mpupoje, (u3nyecKue M XHMHUYECKHe CBOMCTBa. AacopOuus.
Kpyrosopot yrnepozaa B npupoje. OKcuzisl yriaepona, ux Gu3ndeckue 1 XUMUYeCKHue
CBOMCTBa, JeiicTBME Ha JKUBbIE OpPraHU3MBblL, IIOJyuY€HUE M TPUMEHEHHE.
DKoJoruveckre MpodIemMbl, CBs3aHHBIE ¢ okcugom yriepona(lV); rumoresa
I00ATHHOTO TOTEIUICHHS KJIMMAaTa; MapHUKOBBIN 3¢ dexT. YrompHas kuciaora u e€
CONM, HX (U3MUYECKUEe U XHMMHUYECKHE CBOICTBA, NOJIY4YeHHE U MpPUMEHEHHE.
KauectBeHHast peakius Ha kapOoHaT-uoHbI. lcmosnb3oBaHue kapOOHATOB B OBITY,
MEIMIIMHE, TPOMBIIIJIEHHOCTH M CEICKOM XO035HCTBE

2.6

[lepBoHayanbHble TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KaK O COEIUHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIEeH, 3TaHOJ, INIMLEPUH, YKCYCHasl KucioTa). Mx
COCTaB M XHMMHYECKOoe cTpoeHHe. lloHATHe O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX:
KHpax, Oeskax, yrieBoJax — U UX POJIM B )KM3HH YeloBeka. MarepraabHOE €IHHCTBO
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OpPraHu4YCCKUX U HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOWCTBA, IMOJy4Y€HUE U TNPUMEHEHHE.
Coenunenus kpemuus B npupoje. O6mue npeacrasieHuss o0 oxcuae kpemuusa(1V) u
KpeMHUEeBOM kucinore. CHIMKATBl, WX HUCHOJIb30BaHWE B OBITY, MEIUIUHE,
IIPOMBILUICHHOCTH. BaKHEHIIMe CTPOUTEIbHBIE MaTEpPUANIbl: KEpPaMHKa, CTEKIIO,
IleMeHT, ©OeToH, kene3o0eroH. [IpoGiembl  ©€30MacHOTO  MCIOJIL30BAHMS
CTPOMTEIILHBIX MAaTEPUAJIOB B MOBCETHEBHOMN YKH3HU

2.8

XUMUYECKUI HKCIIEPUMEHT: H3yueHue 00paslloB HEOPraHMYECKHX BEIECTB, CBOICTB
COJSTHOM KHCIIOTBI, MPOBEIEHHE KAyeCTBEHHBIX pEaKIWid Ha XJIOPUA-UOHBI U
HaOJl0/IeHUe TPU3HAKOB UX MPOTEKaHMs; OMbITHl, OTpaxawmoliue (Qunveckue Hu
XMMUYECKHE CBOMCTBAa TaJOTEHOB M HMX COCAMHEHUH (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEpPHAIOB); O3HAaKOMJIEHWE ¢ oOpaslamMu XJIOPHAOB (TaJoreHU0B);
O3HAKOMJICHHE C oOpasiamu cepbl U €€ COCOTUHEHUSMHU (BO3MOXKHO HCIIOJIB30BaHHE
BUJICOMATEpPHANIOB); HAOMIOJEHHE Mpolecca OOyriMBaHUs caxapa MOJ JeHCTBHEM
KOHLEHTPHUPOBAHHON CEPHOM KUCIIOTHI; U3yY€HNE XUMUUYECKUX CBOMCTB pa30aBiIeHHON
CEepHOIl KHCIOTHI, WPOBEJCHHE Ka4eCTBEHHOW peakuuu Ha CyiabpaT-UOH H
HaOJIoIeHNe TIpU3HaKa €€ MPOTEKAaHUs; O3HAKOMIICHHE C (DM3MYECKHMMH CBOHCTBAMU
a3oTa, ¢ocdopa U MX COCAMHEHUN (BO3MOXKHO HCIIOIH30BAHHE BUICOMATEPHAIIOB),
oOpasmamMu  a30THBIX W (OcPOpHBIX  yHOOpeHHi; TMOMydyeHHe, CcoOUpaHue,
pacro3HaBaHHe U U3Y4YCHHE CBOMCTB aMMHUaKa; MPOBEACHHE KaYeCTBEHHBIX PEaKIIHii
HA HWOH aMMOHHMA W ¢ochaT-uOH M HU3yYEeHUE TMPHU3HAKOB HUX MPOTEKAHMUS,
B3aMMO/JICIICTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAblo (BO3MOXKHO
WCTIOJb30BaHUE BUACOMATEPHAJIOB); M3yUYE€HHE MOJETCH KPUCTAIUTMYECKUX PEIIETOK
anMasa, rpaduTta, QysuiepeHa; 03HaKOMIIEHHE C MIPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX
BEIIECTB AaKTUBUPOBAaHHBIM yIJIEM M YCTPOMCTBOM NPOTHBOras3a; IIOJyYeHHE,
coOupaHue, pacro3HaBaHUE W M3YUYEHUE CBOICTB YIJIEKHCIOrO Tasa; MNpOBe/EHHE
Ka4eCTBEHHBIX pEaKIii Ha KapOOHAT- M CHUJIMKAT-UOHBI W W3yYEHHUE NPHU3HAKOB WX
MPOTEKaHMS; O3HAKOMIJIEHUE C MPOJYKINEH CHIMKATHOW MPOMBIIUIEHHOCTH; pelleHHe
HKCIEPUMEHTAIBHBIX 33134 10 TeMe «BaxHele HeMeTauIbl M HX COSTMHEHHSD)

MeTtannsl 1 UX COSIMHEHU

3.1

OO6mrast xapakTepuCTUKa XHUMHYECKHUX DJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nonoxenus B llepuoanueckon cucreme xumuueckux sneMeHToB .M. Menneneesa u
cTtpoeHust atomMoB. CTpoeHHe MeTauioB. MeTalinyeckas CBSI3b M MeTaJTHYecKas
KpUCTAJUIMYECKAsl PeIIETKa. DIEKTPOXUMHUECKUH s/l HANPSYKEHUH METaJJIOB

3.2

dusnyeckue M XUMHUYECKHE CBoOWcTBa MeTauioB. OOmiMe crocoObl MOy4YEeHUS
MeTauioB. [loHATHE O KOppPO3MM METaUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTBI UX OT
koppo3uu. CriaBsel (cTajib, 4yr'yH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH

3.3

[I{eouHbIe MeTAIUIBL: TIOJIOKEHUE B [leprnoinueckoi cucTteMe XUMUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa; CTpOCHHE HUX aTOMOB; HaxoxJeHuUe B npupone. dusmyeckue u
XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kaiuus). OKCUAbI U THAPOKCUABI HATPUS
u Kayus. [IpuMeHeHne MEen0YHbIX METAJUIOB U UX COCTMHEHUI

3.4

[I{eroyHO3eMeENbHBIE METAUIBI MAarHUM W KalbLWW: IOJokeHHe B Ilepmoamueckoit
cucreMe xumuueckux onemeHtoB .M. MeHaeneeBa; CTpoeHHE UX AaTOMOB;
HaxoXJeHne B npupone. Pu3nuecKkue U XMMHYECKUE CBOMCTBA MarHus W KaJIbLIMS.
Baxmweiimue coeauHeHUs KajablMs (OKCUA, TUAPOKCHUM, coiu). JKECTKOCTH BOJBI U
crocoObl e€ yCTpaHeHus

3.5

AmomMuHuil: nonoxeHne B llepmonnueckol cucreMe XMMHYECKUX 3yieMeHToB JI.U.
MeHnzeneeBa; CTpO€HHE aTOMa; HaXOKIAEHHE B Ipupoe. PU3NUECKUE M XUMHUYECKHUE
CBOMCTBA aMFOMHUHMS. AMGDOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A AJTFOMHHUS
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3.6

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

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C O0Opa3laMd METaIOB U CIUIABOB, UX
(bu3MYeCKUMHU CBOICTBaMH; M3yY€HHUE PE3YyJbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
WCIIO0Ib30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEN B3aWMOJICHCTBUS OKCHJIa KaJIbIIUS
U Hatpus ¢ BOAOH (BO3MOXKHO HCIOJIb30BaHUE BUJECOMATEPHAIIOB); HCCIIEOBAHHE
CBOMCTB KECTKOM BOJBI; Mpollecca TOPEHUs: jKejie3a B KHUCIOPoJAE (BO3MOXKHO
HCIOJIb30BaHNE BHIEOMATEPUANIOB); MPU3HAKOB MPOTEKAaHUs KaYeCTBEHHBIX PEaKIIMii
Ha WOHBI (MarHus, Kajblius, adroMuHus, nuHka, xenesa(ll) u xemneza(lll), mexu(ll);
Ha0JII0/IeHUE U ONMCaHKe MPOLIECCOB OKpAIIMBaHUS MJIAMEHU HOHAMU HATpusl, Kalus U
KaJbIUsl (BO3MOXHO MCTIOIh30BAHUE BHICOMATEPUAIIOB); UCCIICIOBAaHIE aM(DOTEPHBIX
CBOMCTB T'MJAPOKCHA AIFOMUHHUS U TUAPOKCH/IA LIMHKA; PEHICHUE SKCIIEPUMEHTAIbHbBIX
3a7a4 no teme «BaxkHeulmne MeTajlyibl U UX COCTMHEHUSD)

XUMHUs ¥ OKpYy’Karolas cpeaa

4.1

HoBble Marepuasibl 1 TeXHOJOrMU. BemecTBa U Marepualibl B MOBCEIHEBHOM >KU3HU
yesroBeka. XUMHUS U 310pOBbe. be3omacHoe MCIoJIb30BaHUE BELIECTB U XUMHYECKUX
peakiuii B ObITy. [lepBasi OMOIIb TPH XMMUYECKHUX OXKOTaX U OTPABJICHHSIX

4.2

OCHOBBI 3KOJIOIMYECKOH TI'PAaMOTHOCTH. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpeapl IIJIK. Ponp XuMum B pemieHuM 3Konorudeckux mnpobnem. Ilpuponnsie
UCTOYHUKH YIJIEBOJOPOJOB (yroyib, MPHUPOJIHBIA ra3, He(PTb), NPOIYKTBl HX
nepepadoTKH, MX POJIb B OBITY M IPOMBIIICHHOCTH

4.3

XUMHUECKUI SKCIEPUMEHT: H3ydyeHHEe 00pa3loB MaTepHajoB (CTEKJIO, CIUIaBbl
METAJIJIOB, NTOJIMMEPHBIE MaTEpUaJIbl)
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ITPOBEPAEMBIE HA OI'S ITO XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOTI'O

OBLIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaAHUSA

1

1.1

1.2

IIpoBepsiemble TpeOOBAHUSA K MPeEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/JbHOI NPOrpaMMbl 0CHOBHOI0
o0mero oopazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

(¢} [MO3HABA€MOCTH  SIBJICHHI IIpUpOabI, IIOHMMaHHe OOBLEKTHUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK o0ractu COBpPCMCHHOI'O
€CTCCTBO3HaHHUA, KOMIIOHCHTA O6HI€I>1 KYJIbTYpbl H HpaKTH‘IeCKOﬁ
ACATCIIbBHOCTHU YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O 06H_[€CTBa; IIOHMMaHHC
MECTa XMMHUHU CPpeIu APYTIUX €CTECTBCHHBIX HAYK

0 HAYYHBIX MCETOJAAX IIO3HAHHSA, B TOM YHCIC SKCIHCPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHNA BCIICCTB U U3YUYCHUSA XUMHUYCCKUX
peaKHHﬁ; YMCHHUC HCIIOJIB30BaTh MOIACIU IJIA 00BACHEHUS CTPOCHUA
ATOMOB M MOJICKYIJI

1.3

2.1

2.2

2.3

o chepax mnpodeccHOHAIEHON NEATEIHHOCTH, CBS3aHHBIX C XHUMHCH U
COBPEMEHHBIMM  TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha  JOCTHIKEHMSX
XUMHYECKOH HAYKH, YTO TO3BOJIUT OOYUYAIOIIUMCS pacCMaTPUBATh XHUMHIO
Kak chepy cBoeil Oymyuieil mpodeccnoHanbHON ASSITENFHOCTH U CAENATh
OCO3HAHHBIN BBEIOOP XMMHH KaK MPO(HUIBLHOTO peaMeTa MpH Mepexoie Ha
YpOBEHb CpeIHEro 00111ero 0opazoBaHus

BianeHne cuctemMo XMMUYECKUX 3HAHUM U YMEHHE IPUMEHATH CHUCTEMY
XUMUYECKHUX 3HAHWM, KOTOpasi BKJIIOYAECT:

BAKHEHNIINE XUMUUECKUE TOHITHS: XUMUUECKHUI AJIEMEHT, aTOM, MOJIEKYyJIa,
BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJHAS M HEOTHOPOIHAS
CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJEKYJIIpHas Macchl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJSPHBIA OOBEM, OKCHUI, KHUCIIOTa,
OCHOBaHHE, COJb (CpelmHss), XMMHUYECKasl Peaklvs, PeaklUu COCIUHEHUS,
pEeaKy PA3JIOKEHUSI, PEAKIIMH 3aMEIICHUs, PEaKIIM OOMEHa, TETUIOBOM
3¢ deKT peakiuu, 3K30- U SHAOTEPMHUECKUE PEAKIH, PacTBOP, MaccoBas
JIOJIS XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MAaCcCOBasi JIOJISI M MPOIICHTHAS
KOHLIEHTpPAlLlUs BEILECTBA B PAacTBOPE, SJIPO aTroMa, 3JIEKTPOHHBIM CIOU
aToMa, aroMHasi oOpOuTanb, pajauyC aroMma, BaJEHTHOCTh, CTEIMEHb
OKHUCIJICHUA, XUMHYECKasl CBS3b, AJIEKTPOOTPUIATENLHOCTb, MOJISpHAs U
HETOJIIpHAsT KOBAJIEHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMUECKas CBS3b,
KpUCTaJNIM4eckass  pemérka  (aToMHas,  HOHHAs,  MeTaJuIndecKas,
MOJICKYJISIpDHAsI), HWOH, KaTHOH, aHWOH, OJJICKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTAYECKAsT  JAUCCOLMAIUS, peakuMd  HMOHHOTO oOMeHa,
OKHCJIMTEIHLHO-BOCCTAHOBUTEILHEIE peaxIuu, OKUCIIUTEh i
BOCCTaHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHHUE, SJIEKTPOJIN3, XUMUYECKOE
paBHOBeCHE, OOpaTUMble U HEOOPATUMBIE PEAKITUU, CKOPOCTh XUMHUYECKOU
peakuuu, katanuzarop, [TJIK, koppo3usi MeTasioB, CIJIaBbI
OCHOBOIIOJIAralIIMe 3aKOHbl XMMHH: 3aKOH COXPAaHEHHMS MaccChl,
nepuoanueckuid 3akod .M. MenpeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

TEOPUH XHUMUH: ATOMHO-MOJIEKYJISIpHAsI Teopus, Teopust
AJIEKTPOJIUTUYECKON JUCCOIMAITTT
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Brnagenue oCHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHME IPaBUIBHO MCIOJIb30BaTh M3YUYEHHbIE BELIECTBA U MaTepHalbl (B
TOM 4YHCJIE€ MHUHEpalbHble yIOOpPEHHs, METalibl U CIUIaBbl, MPOJYKThI
nepepadoTKHU MPUPOJHBIX HCTOYHUKOB YTIIEBOJOPOOB (YTIJIsl, IPUPOAHOTO

3.1 rasa, HepTH) B OBITY, CEIbCKOM XO3SICTBE, HA MTPOU3BOJICTBE U TIOHUMAHUE
3HAUEHUS KHUPOB, OCIKOB, YIJIEBOAOB JUIsl OPTaHM3Ma YEJIOBEKa; YMEHUE
MIPOTrHO3UPOBATH BIMSHUE BEHIECTB U XMMHUYECKUX MPOIECCOB HA OPTaHU3M
YeJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEIy

39 YMECHHE WHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUAMH JAPYTUX
y4eOHBIX MPEIMETOB
HaJW4Yue OmbITa paboThl C Pa3jIMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU I10

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

34 MIPEBPAICHUSAX U TMPAKTHYECKOM IMPUMEHEHUH WU YMEHHE HCITOJIB30BaTh €€
JUIS pellieHus] yueOHO-TI03HaBaTeIbHbIX 33124
Bragenne ocHOBaMH TOHSTHMHOTO amiapaTa U CUMBOJIMYECKOTO SI3bIKA

4 XUMHH JJIS1 COCTaBjieHHs] (OpPMYJ HEOPTaHWYECKUX BEIIECTB, YpaBHEHUI
XUMHYECKHX PEeaKIuii; ocHoBaMu xumuieckord HomeHKIatypsl (IUPAC u
TPUBUATILHOI)

YMeHue OOBSICHATH CBS3b MOJOXKEHUS »3ieMeHTa B I[lepuoamueckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMMHUYCCKUX

5 JJIEMEHTOB (COocTaB | 3apsj  sAapa, OOIIee YUCIO dSJIEKTPOHOB),
pacmpeeliecHieM 3JIEKTPOHOB 10 JHEPTeTUYCCKHUM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPHOJIOB, KANIUs U KaJIbIIHs
[IpencraBienre O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKUX
JJIEMEHTOB (paMyC aToMa, OJJIEKTPOOTPHIATEIIBHOCTE), TMPOCTHIX U

6 CIIOKHBIX BEIIECTB OT MOJOKEHUs dneMeHToB B [leproauueckoii cucteme
(B MaJpIX TEpHOJaX W TJIABHBIX MOJTPYIIAaX) M AJIEKTPOHHOTO CTPOCHUS
aToMa

7 YMmeHue Ki1accupuIpoBaTh:

7.1 XUMUYECKUE ITTEMEHTHI

7.2 HEOpraHMYECKHE BEIIeCTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue ornpeensTh:

8.1 BAJICHTHOCTh M CTEIICHb OKUCIICHUS XHMHUYECKUX JICMEHTOB, 3apsijl HOHA

8.2 BHJT XUMHYCCKOW CBSI3M M THUN KPUCTALIUYCCKOW CTPYKTYpPHI B
COCTMHEHMSIX

8.3 XapakTep cpejibl B BOJHBIX PACTBOPAxX BEIIECTB (KHCIOT, OCHOBAHUH )

8.4 OKHUCJIUTETh U BOCCTAHOBUTEITH

9 YMeHue XxapakTepru30BaTh (GU3UUESCKHE U XUMUYECKHUE CBOMCTBA:

MPOCTBIX BEMIECTB (KHCIOPOJ, 030H, BOAOPOJ, rpadurt, anmas, KPeMHHIA,

9.1 a3oT, (ocdop, cepa, xmop, HATPUH, KM, MATHUN, KaJIbIHi, aTIOMUHUH,
KENEe30)

CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,

9.2 XJIOPOBOJIOPO, CEPOBOAOPOJ, OKCHUIBI U TUAPOKCUIbI MeTamioB I-II1A

rpynmn, amomunust, mead (11), munka, sxenesa (11 u 1), okcuasr yriepoma
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(1 u 1V), kpemuust (1V), azora u docdopa (1l u V), cepur (IV u VI),
CepHHCTasl, CepHas, a30TUCTasi, a30THasi, (QocdopHas, yrojabHasi,
KPEMHHEBasi KUCJIOTA U UX COJIH)

MIPOTHO3UPOBATH U XapaKTEPU30BaATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT
WX COCTaBa M CTPOCHMsSI, MPUMEHEHUE BEUIECTB B 3aBUCUMOCTU OT HX

93 CBOWCTB, BO3MOXHOCTb IIPOTEKaHUS 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 PEAKIINI
103 WUTIOCTPUPYIOIIUX XUMHUYECKHUE CBOWCTBA HM3YUYEHHBIX KJIACCOB (TPYIIN)
HEOPTaHUYECKUX BEIIECTB
10.4 MOJITBEPKTAIOUINX TEHETHYECKYIO B3aUMOCBSI3b MEXK1y HUMHU
11 YMeHUe BBIYUCISTh (POBOJUTH PACUEThI):
111 OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 10 YpaBHEHUSM XMMHUYECKUX PEaKIUi M HAXOIUTh KOJIWYECTBO BEIIECTBA,
00BEM U MacCy peareHTOB MJIU MPOJYKTOB peaKIuH
12 Bianenue (3HaHHE OCHOB):
OCHOBHBIMM METOJJaMM HAy4YHOI'O IO3HaHMs (HaOlroieHue, H3MepeHue,
191 HKCIEPUMEHT, MOJICITUPOBAHMUE) TPH HM3YYCHUH BEIIECTB U XUMHUYECKHUX
SBJICHUI; yMeHHE C(POpPMYIMPOBATH MpPOOJIEMy M NPEAJOKHUTH MyTH €&
perteHus
122 0e30MmacHoi paboThl ¢ XUMHUYECKUMHU BELIECTBAMH, XUMHUYECKON OCYA0N U
1a00paTOPHBIM 000pYyI0BaHHEM
npaBUIaMyu 0€30MacHOro OOpallleHUs] C BEIIeCTBAMM, HUCHOJIb3yEMbIMU B
MOBCETHEBHON KHM3HH, IpaBHJIAMH TIOBEJCHHUS B WEIAX COEpPEeKEHHUS
12.3 3I0pOBbsI U OKpY’Karolled MNpUPOAHOW Cpeipl; MOHUMaHHE Bpena
(omacHOCTH) BO3JEHCTBUS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB,
CNoco0O0B YMEHBIICHHUS U MPEIOTBPAILEHHUS UX BPEIHOTO BO3AEHCTBUS
13 Hanmnyme mpakTUYeCKWX HAaBBIKOB IUTAHUPOBAHUS W OCYIIECTBIICHUS
CIICAYIOUIMX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHUEe U ONHcaHue (PU3MYECKHX CBOICTB BEIIECTB; O3HAKOMJICHHE C
131 (GU3NYECKUMH W XMMWYECKHMHU SIBIICHUSMU; OTIBITHI, HIUTFOCTPHPYIOIINE
MIPU3HAKH IPOTEKAHU XUMUYECKUX PEaKIHii
13.2 U3y4eHHue crocoOoB pasfieseHns cMmecen
MOJIyYeHHE KHCIOpOoJa M M3yuYeHHE €ro CBOWCTB; MOJyYeHHE BOJOpOJAa U
13.3 M3yYEHUE €ro CBOWCTB; IMOJNyYEHHE YTJICKHCIOr0 ra3a W HM3Y4YCHHE ero
CBOWCTB; MOJy4eHHE aMMHUaKa 1 U3y4YE€HUE er0 CBOWCTB
13.4 TPHTOTOBIECHHE  PacTBOPOB ¢ OIpeNeIEHHOW  MaccoBOM  Jtoneit
pacTBOpEHHOTO BEMIECTBA
135 NpUMEHEHHE WHAMKATOpOB (JIakMyca, MeTWJIOpaHxka M (eHondTanenHa)

JUIS OIIPEICJICHUS XapaKTepa Cpeibl B paCTBOPax KUCIOT U LIEI0Yei
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13.6

13.7

UCCIIENIOBAHUE M OIMCAHUE CBOMCTB HEOPraHMUYECKHMX BEILECTB PA3IUYHBIX
KJIACCOB; W3y4YE€HHE B3aUMOJCWUCTBUS KMCIOT C METaUIaMM, OKCHJIaMHU
METAJIOB, PAacTBOPUMBIMA M HEPACTBOPHUMBIMH OCHOBAaHMSMH, COJISIMU;
IIOJlyYeHHE HEepacTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOr0 MeTajlia
IpYrMM U3 pacTBOpa COJM; HCCIEJOBaHHE aM(OTEPHBIX CBOWCTB
I'MJIPOKCUI0B AJIFOMUHUS U IIUHKA

peleHue JKCIIePUMEHTAIbHBIX 3a7ad 1Mo TemaMm: «OCHOBHBIE KIIacChl
HEOPraHUYECKUX COCIUHEHUN»; «DIJIEKTPOIUTHUECKAs TUCCOIUAIUSY;
«Baxxnennre HeMeTaJlJIbl M UX COCTUHEHN»;, «BajkHeHmme MeTajlIbl ¥ UX
COEIUHEHHSY

13.8

14

141

XUMHAYECKHE DKCICPUMCHTBI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTECKAHUS
peaKIuii HOHHOTO 0OOMEHa; Ka4eCTBEHHBIC PEAKIIMU Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpOMHII-, HOIU-, CYIb(aT-, pocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THJIPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHus, KaJblvsl, alfOMHHUS, kene3a (2+) um skeneza (3+), meau (2+),
IIUHKA

YmMmenue:

NpPEICTaBIATh  pe3yibTaThl  3KCIEpUMEHTa B (OpME  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TIpaUKOB W TaOMUIl M  BBIABIATH AMIHUPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3M MEXJY pEATbHO HAOII0JACMBIMH XUMHUYCCKUMU
SBJICHUSIMHA W TIPOLIECCAMU, MPOUCXOISIIMMH B MaKpO- U MHKPOMHPE,
OOBACHSITH MPUUMHBI MHOTOOOpa3usi BEIIECTB
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IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA OCHOBHOM

Kon

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CiocoObl pa3zieieHus: cMeceit

1.2

1.3

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

Xumudaeckas (I)OpMy.]'Ia. BanenTHOCTP aTOMOB XHWMHYECKUX 3JieMeHTOB. CTeleHb
OKHCJICHUA

1.4

1.5

3akoH IIOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHasA1 Macca.
OrHocurenpHas MOJICKYJIIpHas Macca. MaccoBasg 0718 XHMHYECKOTO dJIEMECHTa B
COCANHCHHUHN

KomnyectBo BemectBa. Moub. MousipHas Macca. MomsipHblii  00bEM  Ta30B.
B3anmMoCBsI3b KOJIMYECTBA, MACChI U YMCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

®Ou3nuecKknue M XUMUUYCCKHE SBJICHHUSA. XHMHYCCKas pcakuuga u eé IMPU3HAKH. 3aKkoH
COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YPaBHCHUA

[Mepuonnueckuii 3akoH u [lepuommyeckas cucrtema Xxumuueckux snementon J[.U.
MenneneeBa. CTpoeHHe aTOMOB

2.1

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

2.2

Crpoenune atomoB. CoctaB aTOMHBIX snep. M3oronbl. Onexktponbl. CTpoeHue
3JIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XuMUUecKux 3reMeHToB [lepuoanyeckoit
cucremsl [I.1. Menaeneera

2.3

3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XHMHUYECKHX D3JIEMEHTOB IE€PBBIX TPEX
MEepPUOJIOB,  Kaius, Kaublus (paguyca  aTOMOB, AJIEKTPOOTPHUIATEIILHOCTH,
METAIJTNYECKNX ¥ HEMETaJUIMYECKUX CBOMCTB) U UX COEIUHEHUN B COOTBETCTBUU C
MOJIOXKEHUEM dJIeMeHTOB B [lepronueckoi cucteMe U CTpOSHHUEM UX aTOMOB

Ctpoenue BelecTBa

3.1

Xumuueckasi  cBsizb.  KoBasieHTHast — (TojiipHas M HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3eMeHTOB. MoHHas cBA3b. Meramnnueckas
CBSI3b

3.2

Tunsl KpUCTANINYECKUX PEIIETOK (aTOMHAas, MOHHAsI, METaJUINYecKas), 3aBUCUMOCTD
CBOJCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine OpeACTAaBUTCIIM  HCOPTraHUYCCKUX  BCUICCTB. Hemeramnel u ux
COeIMHEHHS. MeTamibl U uX COCAMHCHUA

4.1

Knaccudukanuss M HOMEHKJIATypa HEOPraHMYECKHMX  COEAMHEHHWM:  OKCHJIOB
(coneobOpasyrolue: OCHOBHbBIE, KHUCIOTHBIE, amM(pOTEepHbIE) U HECcoJieoOpa3yIolIne;
OCHOBaHUH (IEN0YM M HEpaCTBOPUMBIE OCHOBAHMS); KHCIOT (KHUCIOPOJCOAEpIKaIHe
1 OECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

4.2

4.3

4.4

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

du3nyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHUS, HATpu,
Kamus, MarHvs M KajblUs, aJIOMHHHUSA, Kene3a. OJIEKTPOXUMHUECKUH  psf
HaNpsHKeHUH METalyIoB

@Ou3nuecKue W XHMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUN HEMETAJUIOB:
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XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA

duznyeckue U XMMHUYECKHUE CBOIcTBa okcuaoB HeMeTaios: cepsl (1V, V1), azora(ll,

45 IV, V), docdopa(lll, V), yrmepoma(ll, 1IV), kpemuusa(lV). IlomyueHne OKCHIOB
HEMETAJIJIOB
46 Xumunyeckue cBoiicTBa okcuaoB: MeTaiuioB |A—IIIA rpynm, nunka, menu(ll) u sxenesa(ll,
I11). [TonyyeHre OKCHI0B METAILIOB
XUMUYEeCKHE CBOICTBA OCHOBaHMW U aM@POTEpPHBIX THUIPOKCHIOB (Ha MpHUMepe
4.7  TUAPOKCHIOB ANIOMUHUS, XKele3a, nuHKa). IlodydeHne ocHoBaHMI M aM(pOTEpHBIX
THIPOKCHJIOB
OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
48 CEpHHUCTOM, CEepHOW, a30THOH, (ocPopHOH, KpeMHHEBOW, yrombHOH. Ocobbie
XUMHYECKHUE CBOMCTBA KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KuciOT. [lonyuenue
KHCJIOT
4.9 | OO6mue xMMHUYECKUE CBOICTBa cpenHux coieil. [lomydyenue coneit
410 [lonyuyenue, coOupaHue, paclmo3HaBaHME BOJOPOJA, KHUCIOpPOJa, AaMMHaKa,
YTJIEKUCIIOTO Ta3a B JabopaTopuu
411 [lonmyyenne aMMmuaka, CepHOW M a30THOW KHUCIOT B NpOMBIIIIeHHOCTH. OOmme
CHOCOOBI MOJTYUYEHUS] METAIJLIOB
4.12 T'eHeruyeckas CBSI3b MEXAY KJacCaMU HEOPTaHHUUECKUX COSAMHEHHMA
5 XUMUYECKHE peakliuu
Krnaccupukanus XUMHUYECKHX PEAKIMH 10 pa3IuYHbIM TPU3HAKAM: TI0 YHUCIYy |
5.1 | cocTaBy y4yacTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (HEeKTy, 10 U3MEHEHHIO
CTENeHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB
59 TemnoBoil 3(pPekT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YPaBHEHMs. DK30- U
' SHIO0TEPMUUYECKHE peakiuu. TepMOXUMUYECKUE YPaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENNM M BOCCTAaHOBUTEIU.
5.3  IIpomecchor OKHUCJICHUS u BOCCTAaHOBJICHUSI. ONeKTPOHHBIN OanaHc
OKHUCIIUTEIbHOBOCCTAHOBUTEIIbHON PEAKIIUU
54 Teopus 37EKTPOIUTHYECKON AucconManvi. KaTHOHBI, aHUOHBL. DJIEKTPOIMTHl M
HEedIeKTPoJUThl. CUIIbHBIC U ca0bIe AMEKTPOIUThL. CTEneHb JUCCOIHAITTT
55 Peakuun HOHHOTO obmeHa. YcioBus MPOTEKaHNAs peaKkiyii HOHHOTO OOMEHa, TOJTHbIE
Y COKpaII€¢HHbIE HOHHBIE YPAaBHEHHUSI pEaKIUil
6 XUMHS ¥ OKpyXKarolas cpeaa
BemectBa u  Marepuansl B MOBCEJHEBHOW JKU3HM 4YeloBeka. be3omacHoe
6.1 | wucnonmp30BaHWE BEIIECTB M XMMHUUYECKUX peakinuii B iabopatopuu u ObiTy. IlepBas
MTOMOIIIb MPH XUMUYECKUX 0XKOTAX M OTPABICHUAX
XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH cpeabl (KUCIOTHBIE MOXKIW, 3arps3HeHue
6.  MOUBBL BO3TyXa M BOJOEMOB), cmocoObl ero mpenoTBpamieHus [IpenenpHas
nomyctumasi kontentpaius semects (I1J1K). Poip xumun B perieHun SKOJ0THYECKUX
npobaem. YcuieHre napHUKoBoro 3g@exra, pazpylieHne 030HOBOTO €05
[Ipumenenue cepsl, a3ora, ¢hocdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUHN B OBITY,
MEIHUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM XO03dicTBE. [IpUMEeHEeHHE MeTaluioB u
6.3  cru1aBoB (CTanb, YYryH, JIOPATIOMUHMNA, OpoH3a) B OBITY M HPOMBIIIJIEHHOCTH HX
coenuaeHnil. [loHsATHE O KOPPO3WHM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
KOppo3uu
6.4 [IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Th), TPOAYKTHI

WX nepepaboTKu (OCH3WH), KX POJIb B OBITY U TPOMBITINICHHOCTH
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6.5

7.1
7.2
7.3

[lepBoHaYabHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCMUHEHHUSIX YIiiepoja
(MeraH, 3TaH, STHJIEH, AIlCTWICH, STaHOJ, TJMIEPHH, YKCyCHas KucioTa). Ilonsrue o
OMOJIOTMYECKHA BAKHBIX BEIECTBAX: JKUPaX, OENKax, YIriaeBoJaXx — M UX POJU B JKU3HU

YyeJoBeKa

Pacuéter:

1o ¢hopMysIaM XUMHYECKUX COSTUHEHUN

Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
110 XUMHYECKUM YPaBHCHHSIM
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. T'abpuensa O. C. Xumumsa. 8 kmacc: ydeOHHWK nJs  00IIeoOpa3oBaTEIbHBIX
OopraHu3anui /

O.C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemienne, 2019

2. T'abpuensa O. C. Xummsa. 9 xmacc: ydeOHHMK I 00IIE0Opa3oBaTEIBHBIX
OpraHm3aruii /

O.C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. Xumus. Pabouune nporpammsl. [Ipeamernas amunus yaeOnukoB O. C. ["'abpuensina, U.
I OctpoymoBa, C. A. CnagkoBa. 8—9 «xyaccel: ydeOHOe 1ocobue s
obmeobpazoBarenbHblx opranusammii / O. C. T'abpuensn, C. A. CnagkoB — M.:
[Ipoceeuienue, 2019

50



