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MNOACHUTEJBbHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IMpenmMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpaMmma mo xuMmuM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpEeICTBAMU Yy4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHUe, MPeIyCcMaTpUBAEeT paclpeaesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISeT KOIMUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00yUYaromuXCs, ONpeesieT BO3SMOXKHOCTU MpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE ILeJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH 11 (pOpMHpPOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
IPEJICTaBICHUIA O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEH
NPEJCTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B NMPHUPOJIE, O MYTAX
pelieHuss I00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKU3HHU, TaK U B
npodecCHOHATIBHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I1E€JIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHHM XUMHUHU 00€CIEeUMBAIOTCS crienu(UKoN coaep aHHs
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNEeJarornyecku aganTHPOBAHHBIM OTpakeHHEM
0a30B0il HAyKH XMMHHU Ha OTPEICIEHHOM dTare e pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOTrO 001Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI IIEpBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoaa K €€ uszydeHuro. ConaepaHue CKIaAbIBACTCA U3 CHUCTEMBI MOHATHI O XMMHYECKOM



9JIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (DYHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl MO XHMHUHU CIOCOOCTBYET (HOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHUIO M METOJIaM MO3HaHus B Hayke. M3ydueHnue xumun
MPOUCXOAUT C TIPHUBJICUYCHHEM 3HAHWW W3 pPaHEe M3YYCHHBIX YYCOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajlada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM IMO3HAHUS TTPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEAKIUH, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATEIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATENBHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM KU3HHU.

[Ipn u3yuyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs Ba)KHOE 3HAUCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIEHUH, CIOCOOHOW amanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEIbHOM ~ TO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(hOpMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— oOecreueHne YCJIOBHM, CMOCOOCTBYIOIIMX TMPHOOPETEHUIO OOYYAIOIIMMUCS OTIBITa
Pa3HOOOpa3HOM NEATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢popmupoBanue o6mIel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aroNuMXcs TYMaHUCTHUYECKUX OTHOIIEHUH, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH Ie]1eco00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenbl;



— pa3BHTHE MOTHBAIMU K 00YyYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezeln), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COILEPKXAHUE OBYYEHUSA

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema XuMUYecKHx diemeHtoB J[. .
MenpeneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLUS U HUX COCAUHEHUNH B COOTBETCTBUHU C
IIOJIOKEHUEM JIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAUIMUECKHUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEILECTBA OT THUNA KPUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. lloHstne o XumuueckoM paBHOBecHU. DaKTOpbl, BIMSIOINIME HAa CKOPOCTh
XUMHYECKON PEAaKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTH. KaTHOHBL,
AQHUOHBI. MexaHW3M JAHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIEKTPOIUTHI.

Peakiiun moHHOTO OOMEHA. Y CJIOBHS MPOTEKAHUS PEAKIIUid MOHHOTO OOMEHa, MOJIHBIC U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
npeCcTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONHN3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW PEAKIHWH OT BO3JEHUCTBHS Pa3IMYHBIX
(bakTOpoB, UCCIEOBAHUE BJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoLecca AMCCOLUAIIUN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (FrOpeHue, peakiuH pa3ioXkKeHUs, COEAUHEHHs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelIeHne IKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOMWCTBA, IOJIyYeHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M YesioBeka. Baxuelme xyiopuabl
U MX HaXO0XJICHUE B IIPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue U (u3MUecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBa. OKCHABI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBA
(oOme Kak MpeacTaBUTENs Kilacca KUCJIOT M creuududeckue). XUMHUYECKUE pPEeakluu,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a IMosydyeHus cepHoil KucinoTbl. Ilpumenenue
cepHOi KUCIOTHL. COJM CEPHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbpar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B TpHUpone. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpeabl
COCMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEeOTBPALICHHUS.

OO6mass xapakTtepucTuka 3JeMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHW OKHCICHHS. A30T, pacnpoCTpaHeHHWe B MpUpOZe, (PHUIUYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMONydYeHHe,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HEHHE OKPYKAIOLIeH Cpelibl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docdopa, dpuznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, noiyueHue. lcmosnb3zoBaHue ¢ochaToB B KauyecTBE
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapakrtepuctuka 3yeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHBIC CTENICHH OKHCIICHHS. YTIEPOJ, alUIOTPOIHbIE MOTU(BHUKAIINH, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XUMUYecKue cBoiicTBa. Ancopoius. Kpyropoport yrieposa B mpupoe.
Oxcuapl yraepona, ux (GU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yrieponaa (I1V),
THIOTe3a TII00aTBHOTO TOTETUICHHs KJIMMaTa, MapHUKOBBIA dPQeKT. YToNbHas KUCIOTa U e
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  VMcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKMX BEILIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJCH, AaleTWJICH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kwuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepabOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:



KHUpax, Oenkax, yriaeBoJax — M HMX pOJM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeactaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0paslioB HEOPraHUUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TAJIOTCHOB M MX COCIWHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAOB), HaONIOJEHUEe Tpouecca OOYrNMBaHHUS — caxapa IOx  JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaAONIOJIEeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCITOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YAOOpEHHIA,
MOJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3yYeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPHUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3YUEHHE MOJENeld KpUCTAUNIMYECKUX PpEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJydeHHe, COOMpaHue, pacrlo3HaBaHue
U U3yYeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHWE C TPOIYKIUEH
CHUJIMKATHOW TMPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBsI3b M METAJUIMYECKas KpHUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHUH MeTamioB. Pu3MUecKue UM XUMHUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl MOy4eHUsT MeTalIoB. [oHsATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3un. CTuiaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTalIbl: TIOJIOkKEHUE B [leproanueckoit cucreMe XMMUYECKUX 31eMeHToB J1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJCHUE B Mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[IlenoyHo3emMenpHBIE METAUIbl MarHuii M KajlbLUi: noyokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B
npupoge. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaiblus. BakHenmme coearHeHUus
KabIust (OKCU, TUAPOKCU, CONN). JKECTKOCTH BOIBI U CITOCOOBI €€ YCTpaHEHHUSI.



AnmoMuHui: nosoxeHue B Ilepuomumueckoil cucteme Xxumudeckux siemeHtoB . .
Menzeneesa, CTpoeHHE aToMa, HaXOKJIeHUE B npupoje. Ousnueckrue U XMMUUYECKUE CBOMCTBA
anmoMuHus. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHAA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme XumHuueckux »siemeHtoB JI. .
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckre U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xkenesa (II) m xenmeza (III), mx cocras, cBoiicTBa U
[IOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MEeTa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIB30BaHUE BHIEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUA KaJbLUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, allOMUHUS, LUHKA, *ene3a (II) u xenesa
(III), meau (II), HaOmroIeHUE W OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kalusl U Kaibliug (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUATIOB), UCCIIEIOBAaHHE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia alIFOMUHUSA U THUIPOKCH/IA IIMHKA, PEIICHHE YKCIEPUMEHTAIbHBIX 3a7a4 10
Teme «BakHeuIme MeTalljibl U UX COCIMHEHUS.

XuMus M OKpyxKaoLas cpeia

BemectBa 1 MaTepuanbl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoNIb30BaHUe
BEIIECTB M XUMMYECKMX peakuuil B ObITy. IlepBas momols Npu XUMHUECKHUX OXKOIrax M
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYKarollel cpeipbl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BeecTs, ganee — [1JIK). Ponb xumun B pereHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHalioB (CTEKIIO, CIIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAJIBI).

Mescnpeomemnnie ceasu

Peanuszanus MEXNpEeAMETHBIX CBS3€H NPU U3YYEHUU XMMHHU B 9 Kiacce OCYIIECTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATHHM, Tak M TIOHATHH,
ABJISIOIINXCSI CHCTEMHBIMHU JUISI OT/I€TIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTrHs, MaTepHaIbl.

®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paZMoOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUUYECKUM 3aps, MNPOBOAHHUKH, MOJIYIPOBOIHUKH,
JUBJICKTPUKH, (POTOPIIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs PpEHIETKa, CIUIaBbl, (U3WYECKHE BEJIMYMHBI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CONHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BELIECTBA.

['eorpadusa: armochepa, ruzapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMMHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa3oBaHUS
JOCTUTAIOTCS B XOJIc O0YYCHHUsI XMMHUHU B €IUHCTBE YICOHON U BOCIIUTATEIHLHOU JCSITEIbHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPAaBUJIAMH U HOPMaMH IMOBEICHHS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIN3AINN 00YyJarOIIUXCSI.

JIMYHOCTHBIE PE3yJbTAThl OTPa)KAKOT T'OTOBHOCTH OOYYArOIIUXCSI PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPUCHTALMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMaHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEePEOBBIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpPOWCTBE
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpPEJCTaBACHUS O COIHAIBHBIX HOPMax M MpaBWIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKOM, TBOPUYECKOW U JIPYTMX BHUAAX JIEATCIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEIILHOCTH TP BBIOJHEHUN Y4EOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBIMTOJIHEHHUH XHMHYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIJICHHS K
B3aMMOITIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TPOIIECCE 3TOH Y4eOHOH JeAITeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEICHUEC W TIOCTYNKHA CBOMUX TOBApHIINEH C IO3WUIMH HPAaBCTBEHHBIX M
MIPAaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIICICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYCCKUE  TPEJCTABJICHHUS O  BEMIECTBE M  XHMHYCCKOM  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONINE OCHOBY JUISI
NOHMMaHMWs  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaHMOCBS3SIX YeJIOBEKa C MPUPOIHOU Cpefod, O POU
XHUMHHU B TIO3HAHHH 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIC MOTHBBI, HAlPaBJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUH MO XHMHH,
HEOOXOMUMBIC U OOBSCHCHHS HaOJIOJAaeMbIX IPOIECCOB W SBJCHUM, IO3HABATEIILHOM,
UHGOPMAIIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHON pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JIMTEPATypPOH, AOCTYIMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYyUEHHI0 W TIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOSKTHOW M MCCIIENOBATEIBCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B JAJIbHEHIIEM;

4) popMHUpPOBaHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKWU3HU, OCO3HAHME IIOCIECACTBUH W HEMPUSTHE BPEIHBIX



MPUBBIYEK (YNOTPEOJICHUSI AJKOTONs, HAPKOTHKOB, KYpEHHUs), HEOOXOAMMOCTH COOIOACHUS
npaBuJl 0€30MacHOCTH TPH OOpalIeHUH C XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQecCHii U TpyAa pa3iIuyHOro pojia, yBaKEHHUE K
TPyy U pe3yJbTaraM TPYIAOBOW JAESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHMW 10 XWUMHHU, OCO3HAHHBIM BBIOOP WHIWUBUIYaTbHOW TPACKTOPUU
NPOJODKEHUsST 00pa3oBaHUs C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATLCS B TPO(HECCHOHAIILHOM CcpeJie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYCCKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPAaBHUJI OE30MaCHOTO MOBEACHHS TP padoOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHus
3a7]a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, ISl TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PEIIecHUS
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATBLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpenMeTHBIX pe3yabTAaTOB BBIICISIOT 3HAYUMBIE UIA (POopMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHSs, MPUHIUIM, THUMOTe3a, (akT, cUCTeMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[[EJIOCTHOM HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEJbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIIEHUS NP OCBOCHUHM 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIWBATh B3aUMOCBSI3b C JPYTUMHU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIsi OOBSICHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAHUS W KPUTEPHH IS KJacCU(UKAIIUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIi, YCTaHABIUBATh MPUINHHO-CIICICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTHUECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEyKTUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE TPUMEHSATH B MPOIECCE TMO3HAHUA MOHATHA (MTPEAMETHBICE W METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIEC MPEICTABICHUS — XUMHUUYECKHUIM 3HAK (CUMBOJI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENbHBIX 337a4, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3yYaEMBIX MPOIECCAX U SIBJICHUSX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IIO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
1 (HOpM IIPEJCTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TPUMEHSThH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IOMCKE U 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B 00JIaCTH HCIHOJB30BaHUA HH(DOPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIMKM W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/ladll HECIOXHBIMA CXEMaMH, TUarpaMMaMu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B TpoIllecce Y4eOHON W HCCIeI0BaTENbCKON
JESATSIILHOCTH HH(POPMAIINIO O BIMSHUU TIPOMBIIUICHHOCTH, CETLCKOTO X03s1CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOTyUYEeHHBIE PE3YIbTaThl MO3HABATEILHON NEATEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 pPEe3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIbHOU W
MCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAHHAIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHIE KPUTEPUEB O OICHKE KavyecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOosnee dD(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHBIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISTh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUSIX, OLICHUBATh COOTBETCTBHUE IMOJIYUEHHOTO pe3yjbTaTa 3asBJICHHOMN IIEeJH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMble B YCIIOBUU 3aJITaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEPIKaHUs,

YCTAHOBJICHHOTO JaHHOM (exepanpHOW pabodeld mporpaMMoOM, BBIICISIOT: OCBOCHHBIC
0o0yJaromMMHUCsT HAy4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCTBHH, cnenuduyeckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JEATEILHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHATHM: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYECKas
CBsI3b, TCTUIOBOW 3(PPEKT peaklnu, MOJIb, MOJSPHBIH 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYCCKAS JTUCCOIMAIUS, PEaKIMd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJJIOTPOINHS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(koBasieHTHAsi, HMOHHAs, METAJUIMYECKasi), KpPUCTaUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIABBl, CKOPOCTb XMMHUYECKOM peakluH, MPEeAesIbHO JOIyCTUMas
koHieHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSTH 3TH
MOHSATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAICHUH;

UCIIONIb30BAaTh XMMHMYECKYI0 CHMBOJUKY [JIsl COCTaBieHHs (OpMyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COETUHEHUH, TUI
KPUCTAJUTMYECKOM pelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCKHIBATh U XapakTepu3oBaTh TabmuuHyw dopmy llepuonnueckoi
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jiuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGONbIINE TMEPUOJIBI,
COOTHOCUTh OO0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKOW Tabmuuie, ¢
YUCJIOBBIMHU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIo AIEKTPOHOB U paclpeiesieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB OJJIEMEHTOB M UX
COEIMHEHUH B MpeJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;

KIIACCHU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIMIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOMKMEe M CHEMU(UUECKHE XHUMHYECKHE CBONCTBA
IIPOCTBHIX U CJIOKHBIX BEIIECTB, NOATBEPKIAAsI ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

COCTaBJISITh YPABHEHHUS HJICKTPOJIUTHUECKON TUCCOLUAIIMU KUCIIOT, IIEJI0Yed U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, YpaBHEHMS PEaKLU,



MOJATBEPXKJAIONINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXKAY BeEIlleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTA 10 (hOpMyJie COSIUHEHHMSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

coOnrofaTh mMpaBuia MOJB30BAHUS XHMHUYECKOW TMMOCYI0M H  JaOOpPaTOpHBIM
o0opy/noBaHuEeM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, MOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKUX BEIIECTB;
IMPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTENbHON NeATEeIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS! CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHI, €CTECTBEHHO-
Hay4yHbIE METOJbl TIO3HAHWS — HaONIOJEHHUe, W3MEPEHHE, MOJICITUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KosaunyecTBo 4yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoThI padoTsI pecypch
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peakul
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 9 1 1 bubnnoreka [JOK
' XUMHYECKHE PEaKIIUU B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro o pasneny 18
Pa3nes 2. HemeTa/sibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoteka [IOK
' snemeHToB VIl A-rpymiel. ["ajgoreHsr https://m.edsoo.ru/7f41a636
2 | oo o : B 10K
' PYTUIRL- L-€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO0mas XxapakTepUCTUKa XUMHUECKUX
bubnmorexa LIOK
2.3 sneMeHToB V A-Tpynisl. A30T, pocop u 11 1 hitps://m.eds00.ru/7f41a636
WX COCJTMHCHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
bubnunorexa LIOK
2.4 DIEMEHTOB IVA-rpynmnel. Yriepon u 11 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHUH M UX COCAMHCHHUS.
Hroro 1o pasneny 32
Pa3nes 3. MeTasibl M X COeANHEHUS
3.1 OO61mue cBOWCTBa METAIIIOB 3 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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. bub6nmoreka [IOK

3.2 BaxHeillne METAIUIBI U UX COENUHEHUS 12 https://m.edsoo0.ru/7f41a636
Hroro no pazgeny 15
Pa3nes 4. Xumus u okpy:kawmiasi cpeaa

41 BemectBa 1 maTepuansl B KU3HU 3 bubnunoreka LIOK
' 4eIoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3

) Bubnuorexa LIOK
Pesepsroe Bpems Hcnom30Bana https://m.edsoo.ru/7f41a636
B pazzuerne 2 — '

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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INOYPOYHOE INJNIAHUPOBAHUE
9 KJacc

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne aTa
/ Tema ypoka Koutpoabnbie IIpakTuyeckue A oOpa3oBaTe/ibHbIE
wn Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
[ToBTOopenue. Ilepuoanueckuii
3akoH. [lepronuueckas cucrema
XI/IMI/I‘leCKgX SIJ['ICMCHTOB .U 1 bubmmorexa [TOK
o https://m.edsoo.ru/00adb59e
MeHeneeBa B CBETE TEOPUHU
CTPOCHHUS aToMa.
[ToBTOpEeHME. 3aKOHOMEPHOCTH B
I/I3M€H§HI/II/I CBOMCTB xmﬁnqecxnx 1 bubmorexa LIOK
https://m.edso0.ru/00adb6b6
AJIEMEHTOB B TPYIINAxX U MEePUOJIaX. -
IToBTopenne. Knaccubukamus u
p (uxan bu6mmoreka [IOK
HOMEHKJIaTypa HEOPraHUYECKHUX 1 https://m.eds00.ru/00adb7e2
BEIIIECTB. :
[ToBropenune. OCHOBHBIE TUIIBI U
BHUIBI XUMHYECKOU CBs3U. CTEeTeHb 1 bu6mmoreka [IOK
OKHCJICHHUS dyieMeHTa. THITbI https://m.edsoo.ru/00adbac6
KPUCTAJUTUMYECKUX PEIIETOK.
KounrpoabHnas padora Nel no
teme «IloBTOpEeHUE u yriuyonenue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Knacca»
Knaccudukamus xuMuaeckux
eaxung) o Ha3J'II/I‘{HBIM 1 bubmorexa LHOK
p p https://m.edsoo.ru/00adbcb0
MIPU3HAKAM
OKHUCIUTEITEHO-BOCCTAHOBUTEITb-
Hble peakiuu. OKucjaeHue 1 bubmiorexa LHOK
p : ' https://m.edsoo.ru/00adcade
Boccranosnenue.
IlonsiTHIE O TOMOTEHHBIX U 1 bu6mmoreka [JOK
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TeTePOreHHBIX PEaAKIIHSIX.
CKOpOCTh XMMUYECKUX PEaKIU 1
e€ 3aBUCUMOCTD OT YCIIOBUH
MIPOTEKAHUS.

TlonsaTue o XMMHUYECKOM
PaBHOBECUH U YCIIOBUSIX €TO

https://m.edsoo.ru/00adbhe9a

9 cmereHus. OakTopsl, BIUSIONINE bubmoreka LJOK
’ https://m.edsoo.ru/00adc28c
Ha MOJ0KEHHE XUMHYECKOTO
paBHOBECHSI.
10 ?nemponmm U HEOJICKTPOIIHTEL. Bubmorexa LIOK
2 TeMBI COPHA SIICKTPOHTIHACCKOU https://m.edsoo.ru/00adcd68
JICCOLIMAIUH.
Jucconuarysi KUCIOT, IIEI0UEH,
11 cosied. CriibHBIC U CiTa0bIe bubmuorexa [JOK
2 TeMbl =~ 30eKTpoiHThL. CTENCHD https://m.edsoo.ru/00adcd68
AIEKTPOJUTHYECKON JUCCOIMALIIH.
12 Peaknun nonHoro ooMeHa. bu6nmoreka [JOK
HoHHbIe ypaBHEHUsI PEaKIInii. https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCJIOT U
13 ocHoBaHui B cBeTe «Teopuu bubnuoteka [JOK
2 TeMbl = DIEKTPOJIUTHUYECKON https://m.edsoo.ru/00add5d8
JIACCOLMAIIAN)
XnMHYecKre CBOMCTB 1 B
14 CBETE H;Cez[ci;B;eHcHﬁaogone bubmaorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIATHICCKON TUCCOITUAITTT
. bubnmuorexa [JOK
15 Howstue o ruapomuse coneid. Jj/o https://m.edsoo.ru/00add9d4
0 .
16 Eﬁ:ﬁﬁ?ﬁ:&ﬁﬁ:ﬁé&me bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4»
O606HU16HI/Ie U CUCTEMATHU3AIHS Bubmorexa [IOK
17 3HAHWH 110 TEMaM

((KJIaCCI/I(I)I/IKaL[I/IH XHUMHUYCCKUX

https://m.edsoo.ru/00addd12
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peakuuit», «NEKTPOIUTHYECKAs
auccouranusa. XUMUYECKUe
peaklu B paCTBOpax»

KonTpoabHnas padora Ne2 o
TeMe «DIEKTPOIUTHYECKAs

bubmuorexa [JOK

18 MUcconranvs. XAMUUYECKHUE https://m.edsoo.ru/00addec0
pEaKIuu B pacTBOPAX»
OOm1ast xapaKTepUCTHKA

19 anemenToB VIl A rpynmel. Xiop, bubnnoreka [JOK

2 TeMbl =~ XHMHYECKHE CBOMCTBA, MOJIyYCHHE, https://m.edsoo.ru/00addfe2
MIPUMEHEHHUE.

Xnoposogopon. ConsiHas KUCIIOTA,

20 XUMHUYECKHUE CBOMCTBA, MOYYCHHE, bu6mmoreka [IOK
npuMeHeHue. Xaopuisl. JI/o https://m.edsoo.ru/00ade104
«Pacro3HaBaHue XJIOPHUIIOBY.

[Ipaktuueckas padota Ne 2 o

21 teMe «llonydyenue conssHOM bubnuoreka [IOK
KHCJIOTBI, H3y4Y€HHE € CBOWCTB. https://m.edsoo.ru/00ade348
Pacnio3naBanue rajJoreHUI0B)

Beruncnenus mo ypaBHEHUSM
22 XUMHYECKUX peal}ggﬂﬁ €CJIU OJINH bubmorexa HOK
’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
OO6mras XxapakTepucTruKa
aseMeHToB V| A-rpynmsl.
AJOTpONHBIE MOAU(PUKALIAN
23 CEpBI. Ili)IaXO)K,Z[CHI/II; (ile):pLIII/II eé bubmorexa HOK
o https://m.edsoo.ru/00ade64a
COCJTMHEHHH B MPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPBI.
[IpumeHenue.
CepoBoziopoj1, CTpoEHHUE,
24 (bu3nUecKre U XUMHUYECKUE bubnmoreka [JOK

cBoiictBa. Cynbbumsl. JI/o
«Pacno3zHaBanue cynbOuIoB».

https://m.edso0.ru/00ade802
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25

Oxkcun cepsr (1V). Cepaucras
kuciota u e€ conu. JI/o 1
«Pacro3HaBaHue CyJIb(QHI0BY.

bu6mmoreka [IOK
https://m.edso0.ru/00adea28

26

Oxcun cepsl (V). CepHast Kuciora,
¢buznvecKre 1 XUMHUECKUE
CBOWCTBA, TPUMECHEHHE.
Cynbdarsl. JI/o «Pacnio3naBanue
cynbhaToBy.

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

27

28

XHUMHUYECKUE PEAKIUH, JIeKALUE B
OCHOBE IPOMBIIIUIEHHOT'0 crioco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karolllen cpebl
COCJIMHCHUSIMU CEPBHI.

Pesepubiil ypok. O60061IeHNE U
CUCTEMaTHU3alusl 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edso0.ru/00adb33c

29

2 TeMBI

30

OO1m1ast XxapakTepUCTHKA

aneMeHToB VA-rpynnsl. A3oT,
pacnpoCTpaHEHUE B IPUPOE, 1
¢bu3nyeckue 1 XUMHUYECKUE

CBOMCTBA.

AMMHaK, CTpOCHHE MOJIEKYJTHI.
dusnueckue U XUMHYECKHe
CBOMCTBA, NIOJIy4EHUE U
npumenenue. /l/o. [Tonarue o
consix aMmMoHus. JI/o
«Pacno3HaBaHue cosieit aMMOHHMSIY.

bubmuorexa [JOK
https://m.edso0.ru/00adeea6

bu6mmorexa [IOK
https://m.edso0.ru/00adf004

31

IIpakTrueckast padbora Ne 3 o
teme «llomyuenne ammuaka, 1
W3Y4YECHHE €ro CBOMCTBY

bubnmoreka [JOK
https://m.edso0.ru/00adf180

32
33

Oxcup azora (I1) 1 okcup azora
(V).
A3OTHas KUCJI0Ta, €€ (U3nIEeCcKre 1

bu6mmoreka [JOK
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

1 XUMHUYCCKUC CBOﬁCTBa,
IMOJIYUYCHHUEC U TIPUMCHCHUC.

https://m.edso0.ru/00adf306

34 Conu a30THOM KuCIOTHL. JI/0 1 bubnmoreka [JOK
«Pacrno3HaBaHue HUTPATOBY. https://m.edsoo.ru/00adf518
Brruncienue MmaccoBod 10U bu6mmoreka [IOK

35 1 .

BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
docdop. AnoTponHbIe

B copocmen cooiioma Nonyecune, 1 ubmotexa LIOK

’ ’ https://m.edsoo.ru/00adf68a
(busznuecKkrue 1 XuMHUYEeCKHe
CBOMCTBA, IPUMEHEHUE.
7 o e bubmotera LIOK

’ N https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyYCHHE
Hcnonb30BaHre HUTPATOB U COJIECH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

e Busorea 101

https://m.edso0.ru/00adf518

Oo0ben COCIMHECHHUSIMH a30Ta 1

WHUJIA Ucnons3zoBanue pocdatos B bubmorexa [OK

https://m.edsoo.ru/00adfc20
KauecTBE MUHEPATbHBIX
ynoOpeHul. 3arpsi3HeHHe
IIPUPOJHOM cpenbl hocdaTtamu

39 PesepBHbIit ypok. O600611eHNE U 1 bubnmnoreka [JOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OO6mrast XxapakTepucTruKa
aneMeHToB |V A rpynmsl.

40 Yraepoa. AnnoTpomnus yriepoja, 1 bubnuorexa [JOK
pacrpocTpaHeHHe B IPUPOJIE, https://m.edsoo.ru/00adfd9c
(du3HYecCKre U XUMUICCKHE
cBoiicTBa. Axcopbuus. Jl/o.

41 Oxcup yriepopa(ll) m momyuenue, 1 bubnuorexa [IOK

2 TeMbl | (U3MUYCCKHE, XUMUYCCKUE https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

CBOMCTBA, (DU3NOIOTHIECKOE
nectBue Ha opranu3m. OKcus
yraepoaa (1V), nonydenue,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA. DKOJOTHYECKHE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yriaepogaa (1V).

VYroapHasa kuciiora u €€ conu. JI/o
O3HaKOMIJIEHHE CO CBOMCTBAMH U

B3aUMOIPEBPaACHUSIMU bu6mmoreka [IOK
42 .
KapOOHATOB U TUAPOKAPOOHATOB, https://m.edsoo.ru/00ae006¢
Ka4yeCTBEHHAs peaKkius Ha
KapOOHATHI».
IIpakTyeckas pabora Ne 4 o
teme "l[lonydeHue yriekuciaoro bubnuoreka [IOK
43 .
raza. KauectBeHHas peakius Ha https://m.edso00.ru/00ae027e
kapOoHaT-UOH"
[IepBoHavanbHBIC MOHATHS 00
44 0 lPaHI/IHGCKI/IX BEIIIECTBaxX KakK O bubmorexa HOK
p » https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yTiiepoJia
Kpemunii. Annorponust KpeMHHS.
dusznuecknue 1 XUMHUUECKHIE bu6nmoreka [JOK
45 . .
CBOICTBA, MOJYYCHUE U https://m.edso0.ru/00ae080a
MIPUMEHEHHUE. U €r0 COANHEHUS
Oxkcup kpemuns. Kpemauepas
46 KI/ICJ'IOI”[FaI:I)/I eé conmm l:)H/o bubmorexa LIOK
) https://m.edsoo.ru/00ae080a
«Pacno3HaBaHHE CUIIUKATOBY.
[IpakTuueckas padora Ne 5.
47 Pemrenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a/1a4 1o reMe «BaxHelme https://m.edso0.ru/00ae0bf2
HEMETAJIBI K MX COCIUHEHUS
48 . Beruucnenus mo ypaBHEeHUAM

XUMHUYCCKUX peaKuHﬁ, €CJIM OAMH



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

U3 pCarcHTOB COACPKUT IIPUMECHU

PesepBHbIil ypok. O6001ICHNE U

bu6mmorexa [IOK

49 .
CUCTEMATH3AIMS 3HAHWM https://m.edsoo0.ru/00ae0dOa
KourpoabnHas padora Ne3 o
50 TeME <l<)Ba>1<HeI71uIJ)I/Ie HeMeTanIJIIH u bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
HX COCAUHEHHMS
OOm1ast xapaKTepUCTHKA
XHMHYECKHX 3JICMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U bubnuorexa [JOK
51 .
MeTaJuIn4YecKast KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. O0mue Gpusnaeckue
CBOMCTBA METAJLIIOB.
HaxoxaeHne MeTauioB B IIPUPOJIE.
52 06 Heﬂcnoco6m oI CHI/II;I o bubmorexa HOK
m yi https://m.edso0o.ru/00ae1156
MeTaiuioB. CriaBbl
OO0mue XUMHYSCKHE CBOMCTBA
53 MCTZIJ'IJ'IOB DIIEKTPOXUMUYECKUH bubmorexa HOK
) P https://m.edsoo.ru/00ae1156
PSI HAMIPSHKCHHU METAJIJIOB.
eJIouHbIe MeTaluTbl. Haxoxmenue
Eln upozae. dusznueckue u g bubmmorexa [TOK
pHpoe. . https://m.edsoo.ru/00ae14b2
54 XHMHYECKHE CBOMCTBA.
[Ipumenenne. OKCUABI U bubmmorexa [TOK
p ’ https://m.edsoo.ru/00ae14b2
THJIPOKCHJIBI HATPHUS M KA.
[IlenoyHO3eMeENbHBIC METAJIIIBI.
Haxoxnenue B npupoae. Kanbiuit
arHui CBOMCTBRA.
55 grm;gfﬁui T(()e Bnl?e;fm KaJIBIHS bubmorexa LIOK
a TG https://m.edsoo.ru/00ae15e8
JI/o «O3HakomiieHue ¢
MIPUPOJTHBIMH COETMHEHUSIMU
KaJIbIHSI.
56 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
57 [IpakTuueckas pabota Ne 6 o bu6mmoreka [JOK



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

TeMe "JKECTKOCTH BOJIBI 1 METOIBI
e€ ycTtpaneHus"

Amomunnii. HaxoxxaeHue B
npupoze. Ilonyuenue, cBoiicTBa

https://m.edso0.ru/00aelae8

bu6mmoreka [IOK

58 aloMUHIA, npuMenerue. JI/o https://m.edsoo.ru/00aelc64
«O3HakomIleHHE ¢ 00pa3lamMu
QTFOMHUHHUS U €70 CIUTABOBY.
AMpoTepHbIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
59 .
THIPOKCHIA ATFOMUHUS. https://m.edso0.ru/00aelc64
60 Kenezo. Haxoxnenue B ipupoe. bu6mmoreka [IOK
CaoiicTBa xene3a. https://m.eds00.ru/00ae1d86
CoeauHeHus Kee3a: OKCHIbI,
THAPOKCHIBI M coiu xkerne3a (1) u
61 xenesa (111). Jl/o «IlonyueHue bubnunorexa LIOK
rugpokcuaa xenesa (1) u https://m.edsoo.ru/00ae35e6
rugpokcuaa xenesa (1),
B3aMMO/ICHCTBUE UX C KUCIOTAMH.
IIpakTrueckas pabora Ne 7.
62 Pemrenne skcriepuMEHTAIBHBIX bubnuoreka [IOK
3a7a4 1o TeMe «BakHeitnme https://m.edsoo.ru/00ae3de8
METaJIIbl U UX COSTUHEHUS»
63 ITonsTHE O KOPPO3UM METAIIIOB bubmmorexa [TOK
https://m.eds00.ru/00ae1278
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
W3 pEareHTOB JIaH B H30BITKE WIIH bubnmuorexa [JOK
64 .
COJZIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peakuuu
KountpoJabHnas padora Ned no
65 TeMe «BakHele MeTauTbl B UX
COCTUHEHUS
66 BemectBa u marepuassl B bu6mmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1750

HOBCC,I[HCBHOﬁ JKHU3HH 4YCJIOBCKa

https://m.edso0.ru/00ae3f50

67 XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
68 Ponb xumun B periennn 1 bubmuorexa [IOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: «BeH.IeCTBO U XUMHYECCKas peaKius»

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AIEKTPOIUTHYECKAs AUCCOLMALIMS,
peakuMy HMOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIIHMS,
aM(pOTEepHOCTb,  XMMHYECKas  CBA3b  (KOBAJEHTHas, MOHHAas,
METaJUINYecKasd), KpPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XHUMHYECKOH pCaKknuuun

1.2

13

14

1.5

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTaBJISITh YPaBHEHUSI DJIEKTPOJUTHYECKONW IUCCOLMALMHA KHCIIOT,
LIEJI0YEe M COJIEH, IOJHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKLIMMI
HOHHOT'0 0OMeHa

PacKpbIBaTh CYLIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHCca ITHX PEaKIIHi
MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XMMHUYECKOM peaKIuu

ITo Temam: «HemeTaymel M WX coeguHeHWsT» M «MeTamiabpl U WX

COCOAUHCHUA

2.1

XapaKTCPU30BaTh (OHI/ICBIBaTB) 06]]_[1/16 n CHCI_II/I(I)I/I‘-ICCKI/IG XHUMHUYCCKUC
CBOMCTBa MMPOCTBIX MW CJIIOKHBIX BEIICCTB, IMOATBCPIKIAA OIIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIHUX

XUMHYECKHUX PeaKIui

2.2

COCTaBJISITh YPAaBHEHHUS PEAKIIMK, MOATBEPKIAIONINX CYIIIECTBOBAHUE

T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,




2.4

2.5

3.1

3.2

BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
7a00paTOpPHBIM 00OPY/IOBAaHHEM, a TAaKXKe IpaBUJIaM OOpaIEeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUUYECKHX OIBITOB IO IMOJTYYEHHUIO U COOMpaHHUIO

ra3o00pa3HbIX BEUIECTB (AMMHUAKa M YIIIEKHCIIOTO Ta3a)

IIPOBOJUTh pPEAKUUH, IOATBEPKIAIOIIAE KAYECTBEHHBIM COCTaB
pa3IUYHBIX BEIIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomun, wommn, KapOonat, (ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI W3YYEHHBIX METAJIOB,

MPHUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHMIECKUX BEILLIECTB
ITo Teme: «XuMHS U OKpYXKaroIas cpeaar»

pacKpbIiBaTb  CMBICJI  OCHOBHBIX XHMHYCCKHUX MOHSTHH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIJIOB

MPUMEHATh OCHOBHBIE OTEPALMH MBICIUTEIBHON JESITEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3allUIo,
BBISIBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — IS U3y4YEHUSA
CBOMCTB BEIIECTB M XUMUYECKHX PEAKLUUW; €CTECTBEHHOHAYyYHbIE
METO/bl TO3HAHWUA — HAOJIOJIEHUe, H3MEpPEHUe, MOJEITUPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

BemectBo B XuMudeckas peaKkuusi. HOBTOpCHI/Ie

11

[Tepuonuueckuii 3akoH. [lepuoguyeckas cuctema XuMu4eckux 3yemeHToB J[. M.
MenpeneeBa. CTpoeHuEe aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalusl, KaJblUd U HX
COCAMHEHHI B COOTBETCTBUM C IOJIOKEHHEM 3JIeMEHTOB B llepronnueckoin

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBA3M. THUNBI KpUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKONW pPEeIETKU
M BHJa XUMUYECKOH cBsi3u. Kiaccudukanus u HOMEHKIIATypa HEOPTraHUYECKHX
BEIIECTB (MEXJyHapOoJHas U TpUBHaJIbHas). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIM4YHBIM  KJJAcCaM  HEOPraHWYECKMX COCIMHEHMIA,

TCHETUYCCKAas CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Knaccugukanus XMMUYECKUX peaklUid 10 pa3IMyHbIM MpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHMIO CTeNeHeN OKHMCICHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH,
0 y4YyacTHUIO Karajmu3atopa). OK30- ¢ JHAOTEPMUYECKUE  PEeaKIluH,

TCPMOXUMHNYCCKUC YPABHCHU. Ilonsatue o CKOpOCTHU XHUMHYECKOMN pCaknuun

14

1.5

[TousiTue 00 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PECAKIUAX. IlonsiTHE 0 XUMHYECKOM PaBHOBCCHUHU.
cDaI(TopBI, BJIMAIOINHUEC Ha CKOPOCTH XUMHYECKOU pCakiiun MW IMOJOXKCHUC

XUMHYECKOT'O paBHOBECHUA

OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE peakuuu, BJIEKTPOHHBIN Oayranc
OKHCIIUTENbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HUCIOJb30BAaHHEM METOJIA

ANEKTPOHHOTO OasiaHca

1.6

Teopml BHGKTpOHHTquCKOﬁ JUCCOorMalu. SJIGKTpOJII/ITBI U HCOJICKTPOJIUTEI.
KaTI/IOHBI, aHUOHBI. MexaHu3M Aucconranv BEHICCTB C pas3IMdYHbIMU BUJAMH

XHMHYECKOH CcBsI3U. CTEeNeHb JUCCoManmu. CuibHbBIE U Ccl1a0bIe OJICKTPOJIHUTEI.




1.7

Peakuuu noHHoro oomena. YcCiOBUS MPOTEKAHUS PEaKUi MOHHOTO OOMeEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTHYECKON

JUuccouranuu. KauecTtBeHHBIE PCaKMu Ha NOHBIL. Ilonstue o TUApOJIN3C coJjieit

XUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIUIMUECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIO’KHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOM peaklMu OT BO3ACUCTBUS pPA3IUYHBIX (DAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
IUCCOLMAIMU  KHUCTIOT, WIelodYed U colel (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHUs PeaKlnii HOHHOTO 0OMeHa (0O0pa3oBaHuE OCajika, BbIACIEHUE ra3a,
o0pa3oBaHHE BOJBI); OIBITOB, HIUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakluid (TOpeHHe, PeakiMH pPasiioKEHUs, COCTUHEHUS),
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaU€CTBEHHBIX peaKuil

Ha MOHBbI; PCIICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

HemeTamnsl 1 UX COeIUHEHUS

2.1

OO6mass xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMoielicTBUE C MeTaljlaMH, HEMETajUlaMH, IIejouyaMu). XJIOPOBOAOPO/I.
ConsHas KuCiI0Ta, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, MpuMeHeHue. [leiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BakHeimme XIopuabl U UX

Hax0’JIEHUE B MIPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CtpoeHue u pusnyeckre cBOWCTBa
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cephbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHCIIOpo/ia U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMUYecKue cBoMCTBAa. OKCHUIBI cepbl KaK IpeCTaBUTENIH
KHUCJIOTHBIX OKCHJIOB. CepHast KMCIOTa, (PU3NYEeCKHe M XUMHUYECKHE CBOICTBa
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKHUe
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
Kucaotel. IIpumenenue. Conu CepHOM KHUCIOTHI, KaUeCTBEHHAash PEAKUHS HaA
cynbdar-uoH. Haxoxnenue cepbl u €€ coeAMHEHUIl B mpupoae. XUMHUYECKOe

3arpsi3HEHUE OKPYXKAlollel Cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOX[IH,




3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAILCHUS

2.3

OO6miast xapakTepucTHka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
(dbu3nvecKue U XMMHUYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (u3MYecKre W XUMUYCCKUE CBOMCTBA, MOJy4YeHHE W npumeHeHue. Conm
aMMOHUsS, UX (QU3WYECKMe W XUMUYECKHE CBOWCTBA, IPUMEHEHUE.
KauectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ MOJyueHUe,
¢bu3nvecKue W XHUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeICTaBUTENs Kiacca
KHCIIOT W crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIGH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHHE OKpYKarolei
CpeIbl COSTMHEHHUSIMH a30Ta (KUCIIOTHBIC JOXIH, 3arPS3HCHUE BO3IyXa, TIOYBBI

1 BOJOEMOB)

2.4

2.5

dochop, amtorpornnsle Mogudukamuu dochopa, GU3HUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas Kuciaora, QGUINISCKUE H
XMMHUYECKHE CBOMCTBA, moiyueHue. lcnosnbp3oBaHue ¢ochaTtoB B KauecTBe

MUHEPAJIBHBIX YI00pEHUM

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MoaU(UKAIMK, PACIpOCTpaHEHHE B MNpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. Azncopbuus. Kpyrosopot yriaepona B npupozge. Okcuasl yriepoaa,
X (QU3NYEeCKHe M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJTy4eHHEe M NMPUMEHEHHEe. DKOJIOrnYeckre mpooaeMbl, CBA3aHHbBIE C OKCHUIOM
yriaepona(lV); rumore3a rino0adbHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
spdexT. YrompHas KuclIoTa M €€ cold, UX (QU3NUYECKUEe MU XHMUYECKHE
CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO34HCTBE

2.6

HepBOHaqaﬂbHHe MOHATHSA 00 OpTraHU4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriaepoaa (MeTaH, 9TaH, OJTWICH, aUCTUJICH, 3TAaHOJI, TJIHLCPUH, YKCYCHas
KI/ICHOTa). Hx coctaB U XHMMHYECKOE CTPOCHHUC. [ToussiTHe 0 OHMOJOTHYECKHU
BAXXHBIX BCIICCTBAX: XHUpaX, 6em<ax, Yri€BoJax — M HX PpOJIHU B KHU3HU
YCJIOBCKaA. MaTepI/IaJILHOG CAUHCTBO OPraHUYCCKUX U HCOPraHUYICCKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMHUYECKHE CBOWCTBA, TIOJYYCHHE U

npumenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00




2.8

okcuae kpemuusa(1V) u kpemaueBoi kuciote. CHIMKATHI, UX UCIOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHe CTPOUTEIbHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eroH. IIpobGiembr OGe3omacHOTro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HU

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3lloB HEOPTaHMYECKUX BEIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KAaYECTBEHHBIX pEaKIMi Ha XJIOpUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHS;, OIBITHL, OTPAKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00Opa3liaMu XJIOpPUJOB
(rajloreHN10B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOIOJIEHHE IIpoliecca
o0yrJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3yueHHe XMMUYECKHX CBOWMCTB pa30aBICEHHOW CEPHOM KHCIOTHI, TPOBEJICHHE
KayeCTBEHHOW peakuuud Ha Cynb(ar-uoH U HaOJIOJeHHe Ipu3HaKa e¢
MIPOTEKAHMS; O3HAKOMIIEHHE C (PU3NIECKUMHU CBOMCTBaMU a30Ta, pocdopa u nx
coelMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepUalloB), 0Opa3LaMu
a30THBIX U (oCHOPHBIX YAOOPEHUH; OIyUeHHE, COOMpaHne, paclo3HaBaHUE U
U3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAueCTBEHHBIX pPEaKLUUd Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHUE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMO/IEHICTBHE KOHIIECHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJBIO0 (BO3MOXHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB); H3YyYE€HHUE MOJENEeH KPUCTAJUIMYECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLMU PacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHHWE W H3Y4YE€HUE CBOWCTB
YIJIEKUCIOro rasa; IpOBEIEeHHWE KAyeCTBEHHBIX peakuuil Ha KapOoHAT- u
CHJIMKAaT-UOHBl M HW3yY€HHE NPU3HAKOB MX TPOTEKaHUS; O3HAKOMIIEHHE C
MPOJYKIMEH CHIMKATHOM HPOMBILIUIEHHOCTH; pPEUIeHHE 3KCHEepUMEHTAIbHbBIX

3aJ1a4 1o TeMe «BakHelIe HeMETallJIbl M UX COSAUHEHUS

MeTanisl ¥ UX COSINMHEHUS

3.1

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH WX
nonoxxenuss B llepuoamdeckorr cucreme XuMHueckux dnemMeHtoB J[.U.
MenpeneeBa u crpoeHust aTomoB. CTpoeHHe MeTaioB. MeTtamiuyeckas CBsI3b U
METaJUIMuecKasi KpUCTaUIMuecKass pemérka. OJEKTPOXUMHUYECKUU  psif

HanpsH>KEHUHA METaJIOB

3.2

dusnyueckre U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MoTydeHus




MeTaisioB. [loHsTHe 0 KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATTFOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

6BITy " IIPOMBIINIJICHHOCTH

3.3

Hlenouynsle Mertasuibl: nosoxkenue B llepuonuyeckoil cucreMe XHMHUYECKUX
anemeHToB /.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B IPUPOJE.
Ouznyeckue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIIbI U
THAPOKCHUIABI HATPpUAd HW KaJiud. HpI/IMeHCHI/IG MICJIOYHBIX MCTAJZIOB MW HX

COETUHEHUN

3.4

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajblMH: MOJOXEHHe B
[Iepnonnueckoi cucreme XUMUYECKUX 3i1eMeHTOB [[. M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mnpupojae. Puszndyeckne M XUMHUUYECKHE CBOWMCTBA
MarHus W Kaubliusl. Baxuelmme coeauHEHUs Kaublus (OKCHUI, THUAPOKCHI,

comnu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

3.7

AmoMuHui: monoxkeHue B Ilepuoauueckoil cucreMe XMMHYECKMX 3JEMEHTOB
JI.1. MenneneeBa;, cTpoeHHE aroma; HaxoxKAcHHE B npupone. dusznueckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIA U THJIPOKCHIA

AJITFOMUHU A

XKeneso: nonoxxenne B [lepnoanueckoii cucreMe XUMU4Yeckux aeMeHTos [[.1.
MeHneneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusndeckue u
XMMHYECKHe CBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu xenesa(ll) u

xenesza(lll), ux coctas, cBOICTBA U TTOJIyUCHHUE

XUMHUECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMyi METalIOB U CIUIABOB,
X (pu3nuecKkuMH CBOMCTBAMH; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXHO HCTIOIb30BaHNE BHJICOMATEPHAJIOB), 0CcOOeHHOCTEH
B3aMMOJICHICTBUSL  OKCHJIa KalbllMsd W HaTpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPHAIIOB); WCCIICJIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs IKelle3a B KHUCIOpoae (BO3MOXKHO —HCIOJh30BaHHE
BHJICOMATEPHAIIOB); TTPU3HAKOB IMPOTECKAHWS KAYSCTBCHHBIX PEAKIIUH HA HOHBI
(Marams, Kanblus, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJTI0JICHNE W ONKMCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHW WOHAMH HATPHS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWMCTB THJPOKCHIA ANTIOMHHHUS M TUIAPOKCUIA
[IMHKA; PEIICHUE dKCIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «BaxxHeie MeTauibl u

nX COCANUHCHUA»

XuMUA U OKpYKaronias cpeaa




4.1

4.2

Hosrie MaTr€puajibl U TEXHOJIOTHHU. BemectBa u MaT€pualibl B HOBCCI[HGBHOﬁ
JKM3HH YeJIOBEeKa. XUMHS U 300POBLEC. be3omacHoe HCIIOIBL30BaHKE BEIICCTB U
XHUMHUYCCKUX peaKuHﬁ B 6BITy. HepBa;I ImoMomp Ipu XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHue
okpyxatomei cpeasl [TJIK. Pons XxumMun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHbIE HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),

MIPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMUYEeCKUH OKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpruajioB (CTGKJ’IO, CIIJIaBbl

METaJIJIOB, ITOJINMEPHBIE MaTEpUaJIbl)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

11

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SBJICHWH NPUPOABI, MOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPAKTHYECKON
JeSITEIbHOCTH 4EJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIBb30BAaTh MOACIN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

TP TIEPEX0/I€ HA YPOBEHB CPETHETO 00IIET0 00pa30BaHUs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHUYSCKUN OJICMEHT, aToM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC aTOMHAsA W MOJICKYJIApHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHWE, COJb (CPEmHssA), XMUMHUYECKas
peakmus, peaKIuy COCOUHCHHUS, PEAKIMH Pa3NIOKCHHS, PEaKIuu
3aMeIIeHUs, peakuiu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBasl JIOJISl U MPOLEHTHAS KOHIEHTPAIHs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4ucle MUHEpaJbHbBIE YAOOpEHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHHH  XUMHUYECKUX  pPEaKLUH; OCHOBAMH  XUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHOi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB TI0 JHEPreTHYECKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucreme (B MaJbIX MEpHOAaX M TJABHBIX
MOJATPYIIAx) ¥ SJICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTBIX BeMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IA rpynm, amomunaust, meau (1), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEepU30BaThb CBOWCTBA  BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IIPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHUMHUYCCKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TMOBCETHEBHOW JKM3HH, TIPABUJIAMH MTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannune mpakTHYeCKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




HIUTIOCTPUPYIOIIUE NIPHU3HAKU ITPOTCKAaHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4
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13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHONM MaccoBOil  Jionei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUIOB AIOMUHUSA H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

YMmeHnue:
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NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUAMMU U MPOLCCCaAaMH, IPOUCXOAAIIUMA B MAKPO- U MUKPOMHUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, TPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Koxa
1

11

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

YucTele BemecTBa U cMecr. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XMMHYSCKHX
9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAsE aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0is XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MossipHass Macca. MoOJsipHBIE 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €AMHUL] BELIECTBA
dusnuecKkue U XUMUYECKUE SBICHUA. XUMUYECKas peakuus U €€ INPU3HAKHU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1aeMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomsbl. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JI0YEK  aTOMOB MEPBBIX 20 XUMHYECKHX DIIEMEHTOB

Ilepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KalWs, Kaublusg (paguyca aToMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKUX M HEMETAUIMYECKUX CBOWCTB) W HUX COCJWHEHUH B
COOTBETCTBUU C TIOJOXEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHasi)  CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




Merannudeckas CBI3b

3.2

Tunbl KpUCTANIMYECKUX pPEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU M BUIA

XUMHYCSCKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKUX BEIICCTB. Hemeramnmel u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecoeoOpa3yrome; OCHOBaHMK (IIETOYM W HEPAaCTBOPHMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIMEe ©  OECKUCIOPOJHBbIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

®usznueckue M XMMHYECKHME CBOMCTBA IIPOCTBIX BELIECTB-HEMETAJUIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpUs, Kalus, MarHus M KaJbLUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

®du3nyecKkue U XMMUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHHM HEMETAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKcHaoB Hemerawios: cepbl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

4.6

4.7

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munaka, memu(ll) u
xenesa(ll, 11). TTomyuenne OKCHIOB METAILIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THIPOKCHUIOB (HAa MPHUMEPE
TUAPOKCUIOB QJIIOMUHUA, Kene3a, 1uHKa). [loayyeHue OcCHOBaHMM U

aM(OTEepHBIX THJIPOKCHU]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[Tony4yenue kucnot

4.9

OO0mre XuMHYECKUE CBOMCTBA cpenHux cose. [lomyuenue conei

4.10

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me




CIIOCOOBI IIOJIY4YCHHA MCTAJLJIOB
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I'eneTnueckas cBI3b MEXKAY KilacCCaMH HECOPraHU4ECKUX COC,I[I/IHCHHI;'I

Xumudgeckue peaKiuuu

5.1

Kraccudukarust XuMHUUECKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

TennoBoii 3 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakMi. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipoueccel  OkucineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OaslaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

5.4

5.5

Teopus 3nekTpoauTUYeCKON aucconuanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHL U
HEANEKTPOoJIUThI. CUIIbHBIC U cIa0ble AIeKTPOIUThI. CTEneHb TUCCOIAIIuN
Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKAHMs PEaKlMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB UM XMMMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ moMomub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOTMYECKMX Mpo0ieM. YcCuieHHe MapHUKOBOro »ddekra,

pa3pyiieHrue 030HOBOTO CIIOSI

[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUSI U UX COEIMHEHUHN B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHUH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIoCcOObI 3alIUTHI X OT KOPPO3UU

[TpuposHble UCTOYHUKHU YTIEBOIOPOAOB (yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepadboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).

[onsiTue 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX




POJIN B )KU3HU YCIIOBECKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEIIIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



