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MOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1Mo XuMHHM Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHUsI COCTaBJIeHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTENbHOIN IMPOrpamMMbl
OCHOBHOTO 00miero oOpazoBanus, npeactaBieHHbIXx B @I'OC OO0, a takke Ha OCHOBE
denepanpHON pabodveld MporpaMMbl BOCIUTAHUS W C YYETOM KOHIEHIMU MPENOIaBaHHS
ydeOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranu3anusx Poccuiickoit deneparum.

[IporpamMma mo xumMuu Aa€T MpeAcTaBlIeHUE O LEsAX, OOLIel cTpaTeruu oOydeHws,
BOCIIUTaHMUSA M Pa3BUTUS OOYYAIOUIMXCS CPEICTBAMHU YUEOHOTO MpeaMeTa, yCTaHABJIUBAET
o0s13aTeNIbHOE NPEAMETHOE COJIepKAaHUE, MPeyCMaTpUBaeT paclpesieieHue ero Mo Kiaccam
U CTPYKTYPHUPOBAaHHME IO pasjejaM U TeMaM IMpOorpaMMbl IO XUMHUH, OTPEesIeT
KOJMYECTBCHHBIE M KauyeCTBEHHBIC XapaKTEPUCTHKU COJCPKaHUSA, PEKOMEHAYEMYIO
MOCTIEIOBATEIBPHOCTh M3YYCHUSI XMMUU C YYETOM MEKIPEIMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO IMpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIMUXCs, OMPEACIIeT
BO3MOXKHOCTH TIpeIMeTa Ui peaju3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNbHON MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMSA, a TaKxKe
TpeOoBaHUI K pe3yibTaTaM OOyYeHHUs XMMHUHU Ha YpOBHE IeJed H3ydeHus mnpeamera U
OCHOBHBIX BHUJIOB Yy4Y€OHO-ITO3HABATEIbHON JEATENBHOCTH OO0YYarOLIErocst M0 OCBOEHUIO
y4e0HOTr0 COIepKAHMUS.

3HaHUe XUMUH CIIY)KUT OCHOBOM /7151 (HOPMUPOBAHHUS MHUPOBO33PEHHs 00yUaroImerocs,
€T0 TPECTaBICHUN O MaTepUAILHOM €IUHCTBE MHUPA, BAKHYIO POJIb HTPalOT (hopMupyembie
XMMHUEH TPENICTaBICHUsI O B3aMMOIPEBPAIICHUSAX SHEPTUHM M 00 DSBOJIOLIWHU BEUIECTB B
npuUpoJie, O MyTAX peuIeHUs TI00aIbHBIX MPOOJIeM yCTOHYMBOIO PAa3BUTHUS YEIOBEUECTBA —
CBIPHEBOI, JHEPreTUYECKOW, NHUIIEBON U HSKOJOrMYecKOW Oe30MmacHOCTH, MpodiaeM
3/IpaBOOXPAHEHHS.

W3yuenune xumuu:

CIOCOOCTBYET peali3alliid BO3MOXKHOCTEH Ui CaMOpa3BUTHA U (HOpMUpPOBAHHS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJg B (OpMUpPOBAHWE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
00yJaromuxcs, HaBBIKOB MX CAMOCTOSITEIIbHON Y4eOHOM IS TeTbHOCTH, SKCTIEPIMEHTAIBHBIX
U HCCIIEeIOBAaTeNIbCKUX YMEHHM, HEOOXOAMMBIX KaK B IOBCEAHEBHOW >KM3HU, TaK U B
pohecCUOHATLHOM eI TeIbHOCTH;

3HAaKOMHT CO CHEIU(PHUKON HAyYHOTO MBINUICHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIsila HAa EJAMHCTBO MPUPOJBI M YEIOBEKa, SBISIETCS OTBETCTBEHHBIM 3TalloM B
(OpMHPOBAaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUaIOINXCS;

CHOCOOCTBYET (POPMHUPOBAHHMIO LEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TMPHUPOJE, K YEIOBEKY, BHOCUT CBOH BKJIaJ B JKOJOTHYECKOE OOpa3oBaHUE
oOyyJaronuxcsi.

JlanHble HanpaBlieHUs! B 00y4eHUH XUMUU 00€CTIEUNBAIOTCS CIEIU(PUKON cofepKaHus
y4eOHOro TMpeaMeTa, KOTOPBIH SBISETCS IeJarornyeckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30B0Oif HAYKH XMMHUHU Ha ONPE/IeIEHHOM dTare e€ pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Ier0o 00pa30oBaHUsi OPUEHTHPOBAH HA OCBOECHUE
00yYaromuMUCs CUCTEMBI TIEPBOHAYAIILHBIX MOHATUH XUMUH, OCHOB HEOPTaHUYECKONH XUMUHU
¥ HEKOTOPBIX OTJENIbHBIX 3HAYUMBIX MOHATHI OpPraHUYeCKON XUMUH.

CTtpyKTypa comepkaHusI MPOrpaMMbl IO XUMHUH c(popMHpOBaHA HA OCHOBE CHCTEMHOTO
nojxona K e€ m3ydeHuto. ConepkaHnue CKIAbIBACTCS U3 CUCTEMBI MOHATHH O XUMHUYECKOM



9JIEMEHTE M BELIECTBE U CHUCTEMbI MOHATUH O XUMHUYeckoi peaknuu. O0e 3TH CHUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl 110 IPUHLUITY ITOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX NIPEJCTaBICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHHH aToMa U XMMHUYECKOH CBSI3U;

— IpeJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHHUS PACCMATPHUBAIOTCS HAa OCHOBE SMIIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEIOBATEILHO OT OJHOTO YPOBHS K Apyromy,
BBINOJIHSAS (DYHKIIUU OOBSICHEHUS] M MIPOrHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3ZMOXKHOCTEH
IIPAKTUYECKOT0 IIPUMEHEHUS U MOITYYEHHs] U3YyUacMbIX BEILECTB.

OcBoeHue NporpaMMbl MO0 XUMHH CIIOCOOCTBYET (POPMHPOBAHHUIO TPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAay4YHOM KapTHHBI MHUpPA B JIOTMKE €€ CUCTEMHOM INPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAy4YHOMY 3HAaHHIO U METOoJlaM NO3HaHMs B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICYCHUEM 3HAHMNM W3 paHee M3YyUYEHHBIX y4eOHBIX MPEIMETOB:
«Oxpyxaronui Mupy», «buosnorus. 5—7 kinaccel» U «Pu3mka. 7 Kjaccy».

[Tpu u3yyeHuu XUMHUH TPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKH
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, PAKTUUECKOM JEATETbHOCTH YeJIOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYpbl. 3ajada y4eOHOro HpeaMeTa COCTOUT B
(OpMHPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUA — BaKHEHIINX (PAaKTOB, MOHITHUH, 3aKOHOB U
TEOPETUYECKHUX TOJIOKCHHMA, JOCTYIMHBIX OO0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
A3blKa HAyKH, B MPUOOLIEHUH K HAayYHbIM METOJaM IO3HaHMs MpU HU3YYEHHH BEIIECTB U
XUMHUYECKUX peakuui, B (OPMUPOBAHMU U pPA3BUTUU I103HABATEIbHBIX YMEHMH M UX
NPUMEHEHUH B Yy4eOHO-TI03HABATEIbHOM M y4eOHO-HCCIIeI0BATENbCKON JesITeNbHOCTH,
OCBOEHHUU MpaBUIl 6€30MaCHOr0 0OpaIeHHsI C BEUIECTBAMH B IOBCEIHEBHON KHU3HU.

[Tpu u3yyeHnn XUMUHM Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHuUsl BaKHOE 3HAUEHHE
npuoOpe Takue LeH, KaK:

— (QopmMupOoBaHHE HHTENJIEKTYyalbHO pPa3BUTONH JTHUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY IMPHHSATHIO PEIICHHUH, CIIOCOOHOM
aJaNTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HH;

— HaIpaBJICHHOCTb OOY4Y€HHUS Ha CHCTEMAaTHYECKOe MPHUOOIIeHHE OO0ydaroumxcs K
CaMOCTOSATEJILHON TMO3HABATENbHOW JEATEIbHOCTH, HAy4YHBIM METOJAM IO3HAHUS,
(bopMUpPYIOIIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieyeHrne yCIOBHH, CHOCOOCTBYIOUIMX MPUOOPETEHHIO O0YYaroIIMMUCS OIBITa
pa3sHOOOPa3HOH AEATeNbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIN), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE /ISl Pa3JINYHBIX BUJIOB AESITEIbHOCTH;

— (opmupoBanue o0ImIeH (HYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH, B
TOM 4HCIIE€ YMEHHH OOBSICHATh W OLEHUBATh SIBJIECHUS OKPYXKAIOLIETO MHpa, HCHOIb3Ys
3HAHUS U OIIBIT, IOJIyYEHHbIE NPU U3YYEHUU XUMUU, IPUMEHATh UX NPU PELICHUH MTPOOJIEM B
MOBCEHEBHOM KU3HU U TPYJOBOM 1€ATEIbHOCTH;

— (opmupoBanue y o0O0yyarolUXCsl TYMAaHHUCTUYECKUX OTHOILIEHUHM, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN JUIs BBIPAOOTKH 3KOJOTMUYECKH I€JIeCO00pa3HOro MOBEACHUS
B OBITY M TPYJIOBOH JESATEIbHOCTH B LENISAX COXPAHEHUs CBOETO 3[J0POBbS M OKpYKarollein
IIPUPOJHOU Cpebl;

— pa3BUTHE MOTHUBANUU K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEGHHS OOIIEYEIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K



OCO3HAaHHOMY BbIOOpPY HpOUIIsl U HAITPABJIEHHOCTH JaJIbHEHIIEr0 00yUYeHHUSI.
OO1iee 4ncno 4YacoB, OTBEIEHHBIX JJIS U3YUYCHUS XUMHUH HAa YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHus, cOCTaBIAET B 9 Kiacce — 68 yacoB (2 yaca B HEZEIIO).

9 KJIACC

BemecTBo M XUMHYeCKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema XUMHYECKHX 3yemeHToB [I. U.
MenpeneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOMCTB XHMHYECKUX
JJIEMEHTOB MEPBBIX TPEX INEPUOAOB, KalMsl, KAJIbLUA U UX COCIUHEHUM B COOTBETCTBHUHU C
IIOJIOKEHUEM DJIEMEHTOB B [Ieproandeckoi cCUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BemecTBa: BUABl XUMUYECKOW CBA3HM. THIBI KPUCTAUIMYECKUX PEILETOK,
3aBUCUMOCTDb CBOMCTB BELIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH U BHUJA XUMHUYECKOU
CBA3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMYECKHX BEIIeCTB. XUMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHWYECKHUX COCAUHEHUM, TeHETUYECKas
CBSI3b HEOPTraHUYECKUX BELIECCTB.

Knaccupukanuss XMMUYECKUX peakUUil MO0 pa3iuyHbIM IpHU3HAKaM ([0 YUCIy U
COCTaBy YYacTBYIOUIMX B pEaKIUH BELIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO
CTEIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB, 110 00paTUMOCTH, 110 YYaCTHIO KaTalu3aTopa).
DK30- U SHJIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[lonaTne 0 cKOPOCTH XUMHUYECKOH peakuuu. [loHsTHE 00 0OPAaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusix. [ToHsTHEe O rOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsTHe o
karamuse. lloHsaTne o XumMmyeckoM paBHOBeCHMHM. PaKTOpPBI, BIMSIOLNIME HAa CKOPOCTH
XMMHMYECKON PEaKIIMU U TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKuCIINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLUH, 3JIEKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBHOM peakuuu. CocTaBlIeHUE YPAaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii C UCIOIB30BAHUEM METO]1a SJIEKTPOHHOT0 OasiaHca.

Teopuss 3JIEKTPOTUTUYECKON JHCCOLMALMHU. ODJEKTPOJIUTHI U HEIIEKTPOJHUTHI.
Karvonsl, annonbsl. MexaHu3M IUCCOLMALIMN BEUIECTB C Pa3IMUYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenenp nuccormalui. CHIbHBIE U CJIa0bIE DJIEKTPOJIHUTHI.

Peakuuu nonHoro oOMeHa. YcioBusl NPOTEKaHUS peaKUid HOHHOTO 0OMEHa, MOJIHbIE
M COKpall€HHbIE MOHHBIE ypaBHEHHUsI peakiuid. CBOHCTBa KUCIOT, OCHOBAHUW W COJIEH B
CBETE NPEACTABICHUN 00 3JIEKTPOJIUTHUECKOW auccoumanuu. KauecTBeHHble peakuuu Ha
HOHBL. [loHsATHE O TMUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAaKOMJICHHE C MOJEISIMHU KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIOB M HeMeTauioB (rpadura u ammasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHS),
HCCIEA0BAaHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOM PEaKIHMH OT BO3IAEHCTBHS PA3IMYHBIX
GakTOpOB, HCCIEJOBaHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpolecca
JMCCOLMALIMN KHUCIIOT, ILIesiouell U cojei (BO3MOXKHO HCIOJIb30BAHHME BHUIEO MATEpUAIIOB),
IPOBEJICHUE OIBITOB, MJUIIOCTPUPYIOLIMX MPU3HAKU MPOTEKAHHUs peakUuil HOHHOro oOMeHa
(oOpa3zoBaHMe oOcajka, BbIJEIEHHE Taza, 0oOpa3oBaHUE BOJbI), OMBITOB, WJUIIOCTPUPYIOLIMX
OpUMEPBl  OKUCIIUTENILHO-BOCCTAHOBUTENIBHBIX pEakUil (TropeHue, peakluuu PpasIoxKeHHUs,
COEIMHEHMSI), pAacClIO3HABAaHUE HEOPraHMYECKHX BEIIECTB C IOMOIIbI KadeCTBEHHBIX
peakLuil Ha MOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX cOeAUHEHUS



OOmast xapakTepucTHKa rajioreHoB. OCOOEHHOCTU CTPOEHHsI aTOMOB, XapaKTEpHbIE
crereHu okucieHus. CtpoeHne U (pu3nyeckue CBOMCTBA NMPOCTBHIX BEIIECTB — TaJIOT€HOB.
XUMUYECKHE CBOMCTBA HA NMPUMEPE XJopa (B3aUMOJEHCTBUE C METaJlJIaMH, HEMETaJlJlaMH,
miesnioyamu). Xiaoposoaopoa. ConsiHas KUCIOTa, XWMHMYECKHME CBOMCTBA, IOJy4YEHUE,
npuMeHeHue. JlelcTBue Xjopa M XJIOPOBOJAOPOAA HAa OpPraHM3M denoBeka. Bakueiimne
XJIOPUJIBI U UX HAXO0XACHHUE B MIPUPOJIE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeNeHU okucieHus. CTpoeHne u (pU3MUecKue CBOMCTBA MPOCTHIX BELIECTB —
KUCJIOPO/ia ¥ cepbl. AJUIOTPOITHbIE MOJU(PHUKALIMY KUCIOPOia U cepbl. XUMUYECKHE CBONCTBA
ceprl. CepoBoJIopoJI, cTpoeHHe, (PU3NUECKUE M XUMHYEecKHe cBoicTBa. OKCHIBI Cephbl Kak
NpeCTaBUTENI KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta, (PU3NYECKHe U XUMUYECKHUE CBOWCTBA
(oOmme Kak TMpeacTaBUTENS Kiacca KHCIOT U CIelu(HUecKue). XUMHUECKUE PEaKIny,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJMYYEeHUsl CEpHON KHUCIOTHL. lIpumeneHune
cepHoi KkuciIOThl. CoNu CepHOM KHUCIIOThI, KadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
HaxoxneHnne cepsl M €€ COeIMHEHUI B NPHUpPOAE. XMMHUYECKOE 3arpsi3HEHHE OKPYIKarOIIEeH
cpedbl COEIMHEHHUSMHU cepbl (KUCIOTHbIE MOXKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB),
CHOCOOBI €ro Mpe0TBpaILEeHHS.

OOmiast xapakrepucTuka 3J1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHCICHMs. A30T, pacnpocTpaHeHHE B Npupojae, (pusnueckue u
XUMHYeckne cBoiicTBa. Kpyrosopor aszora B mpupoie. AMMHAK, ero (uU3N4YecKue u
XMMHAYECKHE CBOWCTBa, NOJy4deHHe M TIpuMeHeHue. Conmu aMMOHHS, MX (QHU3HYECKUE U
XUMHUYECKHE CBOWCTBA, nMpuMeHeHHe. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUA. A30THas
KHCJIOTa, €€ MmojlyuyeHue, Gu3nyecKkue U XMMHUYECKHe CBOWCTBa (0OLIMe Kak MpecTaBUTENs
KJacca KMCIOT U crienuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B KauecTBe
MHUHEpaJIbHBIX yI100peHui. XUMHYECKOe 3arps3HEHHUE OKPY KAIOLIEH cpeibl COeTUHEHUIMU
azora (KUCJIOTHBIE MOXIH, 3arpsi3HEHHE BO3JyXa, NOuBbl U Bon0EMOB). Docdop,
aJsioTponHble Monudukamuu (ocdopa, ¢uzmueckue M XuUMHUYeckue cBoicTBa. Okcup
dochopa (V) u docthopras kuciora, Gpusnmdeckne U XUMHUYECKHE CBOMCTBA, MOJTydYCHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

Obmas xapaktepuctuka smeMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHUs. YTlepoJ, alJIOTPONHbIE MOIAUPHUKALUHU,
pacupocTpaHeHMe B Ipupoje, (usnyeckue M XUMHYECKHE CBOIlcTBa. AncopOums.
Kpyrosopor yrnepoga B mpupoge. Oxkcuabl yriepoja, UX (u3nueckue W XHUMHUYECKUE
CBOMCTBa, NEHCTBUE HA JKUBbIE OPraHU3MBbI, NOJIYYEHHE U NPUMEHEHHE. DJKOJIOIMYECKHE
npoOieMbl, CBsA3aHHble ¢ okcuaoMm yrieponaa (IV), rumore3a rino0anbHOrO MOTEIUICHUS
KIIUMaTa, TapHUKOBBIA 3(dexr. YroimpHas KuCIOTa U €€ Colu, WX (U3UYECKHEe U
XMMHUYECKHE CBOWCTBA, IOJlydeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHat-
noHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO35HCTBE.

ITepBoHauasbHbIE TOHATHS 00 OPraHNYECKUX BEIIECTBAX KaK O COEMHEHUSX yriepoja
(MeraH, 5TaH, STWIEH, alETWIEH, 3TaHOJ], MIMLEPUH, YKCycHas kuciora). [IpupogHsie
UCTOYHUKHU YTJIEBOJOPOAOB (yrojib, NPUPOAHBIN Ta3, He(Th), MPOIYKTHl UX MEepepabOTKU
(Oen3uH), UX poib B OBITY W NPOMBIIIICHHOCTU. [lOoHATHE O OMONOTMYECKH BaXKHBIX
BEIIEeCTBAaX: XUpaxX, Oelkax, yriaeBoJax — M MX POJIM B JKM3HU 4YeJoBeka. MarepuaabHOe
€MHCTBO OPTaHUYECKUX U HEOPIraHUUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usnyeckue W XHMUYECKHE CBOMCTBA, IMOJy4Y€HHWE U IPUMEHEHHE.



Coenunenus kpemHus B npupone. O6mue mnpexacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHueBoW kucnore. CHIMKATBI, WX HCIOJIB30BaHME B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiimue cTpouTesbHbIE MaTE€pUaibl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, »KeJle300€TOH.
[IpoGnembl 0€30MacHOTO MCHOJIb30BAaHUS CTPOUTENIBHBIX MAaTEpHUaJIOB B IIOBCEIHEBHOMU
KHU3HU.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpas3loB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHCJOTHI,
NpOBEJICHHE KAaueCTBEHHBIX peakUuid Ha XJIOPUI-MOHBI W HaOIIOJeHHE MPHU3HAKOB HX
NPOTEKaHUs, OMBITHI, OTpa)xaronire (Gu3nueckue U XUMUYECKHUE CBOMCTBA TaJOTEHOB U MX
COEZMHEHUI (BO3MOXKHO HCIIOJIb30BaHHE BHUIEOMATEPUANIOB), O3HAKOMIIEHHE C OOpaszlaMu
XJIOPUI0B (TaJIOTEHUIOB), O3HAKOMIJIEHUE C 00pa3LaMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPHAIOB), HAOJIOJEHHE IIpollecca OOYTJIMBaHUA caxapa TOoj
JEUCTBUEM KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, M3YyYEHHE XHMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOW KHCJIOTHI, IPOBEJCHHE KAayeCTBEHHOW peaklMM Ha cynb(ar-uoH u
HaOJI0/IeHNe NpU3HaKa €€ MPOTEeKaHUs, 03HaKOMJIEHHE ¢ (M3UYECKUMU CBOMCTBAMH a30Ta,
dbochopa W HMX coenWHEHMH (BO3MOXKHO HCITOJIb30BAaHHWE BHICOMATEPHUATIOB), OOpa3aMu
a30THBIX M (OCPOPHBIX ynOOpeHuil, MmodyyeHne, coOupaHue, paclo3HaBaHUE U HU3YUYCHHE
CBOWCTB aMMMaKa, IPOBEICHNE KAUECTBEHHBIX PEakIMii Ha MOH aMMOHUS U ¢dochaT-uoH U
U3y4YEHUE IIPU3HAKOB MX IPOTEKAHMs, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHOM a30THOU
KHUCJIOTBl C MeAbl0 (BO3MOJKHO HCIOJb30BAaHUE BHUJCOMATEPUANIOB), M3yUEHHE MOJEIeH
KPUCTAUIMUECKUX DPEmETOK anmasza, rpaduta, ¢yuiepeHa, 03HAKOMIICHHE C IPOLECCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM IMPOTHMBOTa3a,
HoJiyueHue, coorpanue, paclio3HaBaHUE U U3yYeHUE CBOWCTB YIJIEKUCIIOrO ra3a, IpoBeeHNE
KauyeCTBEHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-UOHBI M U3Yy4YEHHE NPHU3HAKOB HX
IPOTEKaHUsl, O3HAKOMJICHWE C MPOAYKIHMEH CHUIMKATHOW NIPOMBINUIEHHOCTH, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe «BakHelre HeMeTallIbl U UX COEIUHEHUS.

Metannbl M X COeIMHECHHUS

OOmass XapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METaUIOB HAa OCHOBAaHUU HX
nosioxkenuss B llepuonmueckoin cucreme xumudeckux siaemeHToB . M. MengeneeBa u
ctpoeHust atoMoB. CTpoeHue MeTawioB. MeTaminyeckas CBA3b U MeTajuIM4ecKas
KpUCTAJUIMUECKas peméTka. DIeKTPOXUMHUUYECKUN psii HanpsokeHu metauioB. dusnueckue
U XMMHUYECKHe cBoicTBa MeTaysioB. OOmme crnocoObl moiayudeHus: metaiuioB. Ilonstue o
KOPpPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIlIMTHI UX OT Koppo3uu. CruiaBbl (CTajb, YyryH,
JIOPATIOMHHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U POMBIIIIJICHHOCTH.

[Ilenouynsle MeTaIbl: ONOKEHHUE B Ilepnoanueckoil cucteMe XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa, CTpO€HHE HX aTOMOB, HaxoxJaeHue B mnpupoxae. dusmyeckue wu
XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus M Kamusi). OKCUAbI M TUAPOKCHUIBI HATPUS U
kanus. [IpuMeHeHue mea0YHbIX METAUIOB U UX COETUHEHUI.

[[lenoyHO3eMENbHBIE METAJUIBl MAarHUi W KajdblMil: monoxkeHue B Ilepuommueckoit
cucteMe XxuMuuyeckux sneMeHToB [[. . MeHneneeBa, cTpoeHHE UX aTOMOB, HAXOX/ICHHUE B
npupone. dusnyeckne M XMMHUUYECKME CBOMCTBA MarHus M Kajaplusa. Baxunenmne
COCNMHEHMS] Kanblusg (OKCHA, TUIPOKCUA, coiu). JKECTKOCTh BOIBI W CIOCOOBI €&
yYCTpaHEHHUS.

AmomunHuil: nonoxenue B Ilepuonnyeckoil cucreme xumuueckux anemeHntos J. U.
MenpeneeBa, CTpOEHHME aTOMa, HaxokJaeHue B mpupoje. Pu3nueckue U XHUMUYECKUE
cBolcTBa amoMuHMS. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUSA.



Kenezo: nonoxenue B Ilepumonmueckoin cucreme XumHuueckux saeMeHtoB [l H.
MeneneeBa, CTpOoe€HHE aroMma, HaxoxiaeHue B mpupoge. dusznyeckue U XUMUYECKHE
cBoiicTBa xene3za. Oxcuabl, ruapokcuabl u conu sxenesa (II) u xemesa (III), ux cocras,
CBOICTBA U MOJYyYECHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C 00pa3laMHd METaUIOB M CIUIaBOB, MX (DU3UYECKUMH CBOWCTBAMH,
U3yYEHUE Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BaHHE BUECOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUJA KalbIMs W HATpPUid C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), HCCIEIOBAHUE CBOWCTB >KECTKOM BOABI, Ipolecca
TOpEHHsl Kelle3a B KUCIOPoJe (BO3MOXKHO HCIIOJNB30BAaHKUE BHACOMATEPUAIOB), IPU3HAKOB
MIPOTEKAHUsI KAUECTBEHHBIX PEaKIMil HA UOHBI: MarHus, KaJIbLIMs, aTFOMUHUSA, LIMHKA, Keje3a
(IT) u xenesa (III), menu (II), HabmroieHNE U ONKCAaHUE TPOLIECCOB OKPAILIMBAaHUS IIAMEHU
MOHAMM HATpHs, Kajdusg W KalblUs (BO3MOXKHO HCIIOJb30BAHUE BHUIECOMATEPHUAIIOB),
rccaeaoBaHue aMm(pOTEPHBIX CBOMCTB THAPOKCH/IA AJTIOMUHMS ¥ TUIPOKCHUIA IIMHKA, PEIIICHHE
SKCTICPUMEHTAJIBHBIX 337124 10 TeMe «BakHeHne MeTauTbl U X COCTMHCHUS.

XuMHUSA U OKPYKAKIIAsA cpeaa

BemectBa u martepualibl B IMOBCEJHEBHON JKM3HU 4YenoBeka. bezomacHoe
UCTIONB30BAaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBast moMoIs Ipyu XUMHUYECKHUX
0’KOrax U OTpPaBJICHUSIX.

XuUMHUYECKOe 3arps3HEHUE OKpyxk aroleh cpenbl (mpeneiabHas TONMyCTUMAas
KOHIIeHTpaIus Bemiects, aanee — [1[K). Ponb XumMun B perieHnH SKOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pa3lnoB MaTepuasioB (CTEKIO0, CIUIaBbl METAaJJIOB, NOJUMEPHbIE
MaTepHuabl).

Meosicnpeomemnuwie ceasu

Peanuzamusi MeXnpeaMETHBIX CBA3€M MpU H3y4YeHUH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 MCIIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHATUM, SIBISIOMIMXCA CUCTEMHBIMHU JUISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO06mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAYYHBIM (pakT, THMOTE3a, 3aKOH, TEOpHs,
aHaJIW3, CUHTE3, KjiaccuHKaiusi, MEPUOJUYHOCTh, HAOIIOJEHHUE, DKCIECPUMEHT,
MOJICIUPOBAHUE, H3MEPEHUE, MOJejb, SBJICHUE, MAPHUKOBBIH 3(QeKT, TEeXHOIOTHS,
MaTepHaIbl.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
pPaauOaKTUBHOCTb, MOJIEKYJa, HJIEKTPUUYECKUN 3apsil, MPOBOJHUKH, IOJYyIPOBOJIHHUKH,
JIMBJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Tas,
pacTBOp, PAaCTBOPHMOCTh, KPHUCTAJUTMYECKAsh PENIETKA, CIUIaBbl, (PU3UYECKHE BEIUYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunres, npixanue, 6nochepa, skocucTemMa, MUHEpaJIbHbIE YA00pEHNUs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEILIECTBA.

['eorpadusa: atmocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOABI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3zoBaHUs
JOCTUTAIOTCS B X0J1e 00y4YEeHUs XUMUU B €IMHCTBE Yy4€OHOW U BOCIIUTATEIbHOMN ACSITEIbHOCTHU B
COOTBETCTBUHM C TPAJAULUOHHBIMM POCCUNUCKHUMH COLHUOKYJIBTYPHBIMH H JYXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MPAaBUIAMU U HOpPMaMH IMOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLMAIN3ALUN 00YyYaIOLIIXCS.

JIMYHOCTHBIE pe3yJIbTaThl OTPaXKal0T TOTOBHOCTH OOYYAlOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAlMil M pacIIMpEeHHE ONbITa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HacJleINl0, TIOHUMaHMs 3HA4YeHHs XMMUYECKOH HayKd B JKH3HH COBPEMEHHOro OOLIEeCTBa,
CIOCOOHOCTH BJIaJIeTh JOCTOBEPHOM HMH(MOpMAIMEed O NEepeloBbIX JOCTHXKEHUSX U OTKPBITHUAX
MHUPOBOW M OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 yCTpoicTBe
MHpa 1 0011eCTBa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

IIPEJICTABICHUST O COLUAIbHBIX HOPMAax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO MOJE3HOI,
y4eOHOHUCCIIEI0OBATENbCKOM, TBOPYECKOM U JPYrux BHUJAX JAESTEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM J1€ATEILHOCTH MPH BBIIOJHEHUN yUeOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUM XHMHUYECKHUX SKCIEPUMEHTOB, CO3/1aHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHUIO M B3aMMOIIOMOIIM B IpoLecce 3TON y4eOHOW HesTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJEHUE M IIOCTYIIKM CBOUX TOBapMILEH C MO3MLHMHM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS MTOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33pEHUYECKUE TMPEJCTaBIEHUS O BEIIECTBE U XHUMHUYECKOM peakuuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTAaBJISIOLIUE OCHOBY IS
NOHMMAaHUs CYIIHOCTH HAY4YHOW KapTUHBI MHpa, MNPeACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOILHON CPEAOH, O POIU
XVUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJyYEHUE HOBBIX 3HAHMM 110 XUMUMH,
HeoOXoauMble Il OOBSCHEHUS HaONI0laeMbIX TIPOLIECCOB U SIBICHUMH, I03HABATEIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIEHON PaOOTHI
C yueOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEpaTypoH, JOCTYIHBIMHU TEXHMYECKHMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOyUYeHHMIO M MO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTBH K
caM000pa30BaHUIO, IPOEKTHON M HMCCIEI0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHHs KYJbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTU JH3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10pPOBBIO,
YCTaHOBKM Ha 3[0pPOBBI 00pa3 JKW3HH, OCO3HAHHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MpUBBIYEK (yNOTpPEOSEeHUsI alKorojisi, HapKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOJIOJICHUS
npaBwil 0€30IaCHOCTH MpH OOpalllEeHMH C XMMHUYECKHMHU BELIECTBAMU B OBITY U peallbHOU
KU3HU;

5) Tpya0BOIro BOCIMTAHMSA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO NMPpodeccHii 1 Tpya pa3IuuHOro poJia, yBaXKeHHUE K



TpyLy W pe3yibTaraM TPYIOBOW JEATENbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHMS
MPEIMETHBIX 3HAHUW IO XUMHHU, OCO3HAHHBIH BHIOOP HHAMBHUAYAIbHOW TPaeKTOPUH
NPOJOIDKEHNUs O00pa30BaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHUH,
OOIIECTBEHHbIX MHTEPECOB M MOTPEOHOCTEN, YCHEIHOW MpOPEeCcCHOHANbHON IEesTeNbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B IPOPECCUOHATBHOMN CPEIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHMS

HKOJIOTMYECKHU 11eJIecCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHUKY KH3HU HA 3emile,
OCHOBE €€ CYIIECTBOBaHMSA, IOHUMaHHUE IIEHHOCTH 3/I0pPOBOTO M Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY M ICUXUYECKOMY 3/10pOBBIO,
OCO3HAaHME LIEHHOCTH COOJIOICHUS MPABHJI O€30MacHOTO MOBEICHHS TIPU padoTe ¢ BEUIeCTBAMHU,
a TAK)KE€ B CUTYyaLUAX, YIPOXKAIOLIUX 3J0POBBIO U JKU3HU JIFOACH;

CIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJy4YaeMble NMPU H3YUEHHUM XUMHUHU, JUISI PELICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH NPUPOAHON CPEAOi, 1JI MOBBIIEHUS YPOBHS SKOJOTHYECKOM
KyJbTYpbl, OCO3HAHUS TJI00ATBFHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM U MyTel X perieHHs
MIOCPEICTBOM METOJOB XMMHH, 3KOJIOIMYECKOr0 MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM 1 COLIMAJIbHON MTPAKTHKE.

METANPEMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBIICISAIOT 3HAUYUMBIE IS (DOPMUPOBAHHS
MHUPOBO33PEHUS OOILIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs, MPUHILMUII, THIIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPblE€ UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 ATUX MPEIMETOB (OPMUPOBATH MIPEJICTABICHHUE O
LEJIOCTHOW HAy4YyHOM KapTHHE MHpa, U YHHBEpCalbHblE ydeOHble NeHCTBHUS (ITO3HABaTEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHBIE), KOTOpble OO0ECHeurnBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHO! JeATEIbHOCTH.

ITo3naBaTebHBIC YHHBeEPCAJbHbIC YUeOHbIC el CTBUS

ba3oBble Jiornyeckue AeiCTBUA:

YMEHHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHMIL:
pacKpbhIBaTh CMBICI XMUMHYECKUX MOHATUH (BBLAEHSATh HX XapaKTepHbIE MpPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU HMOHATUSMHU), UCIIOIb30BATh MOHATHUS JJIsi O0OBSICHEHUS
OTIENbHBIX (DaKTOB M SBJIEHUH, BBHIOMpPATh OCHOBAHHS W KPUTEPUHU [UIs KiacCU(UKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIMil, yCTaHABIMBATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMM U3Y4EHUs, CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH), 1€1aTh BBIBOABI U 3aKIIIOYCHHUS;

YMEHHE MPUMEHSATH B IPOLIECCE MO3HAHMS MOHATHS (IIPEIMETHbIE U METANPEAMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMMHUH, INPEOOPa30OBBIBATH IIHUPOKO
MPUMEHSEMbIE B XUMHUU MOJIEIbHbBIE MPEACTABICHUS — XMMHUECKUN 3HAK (CMMBOJI 3JIEMEHTA),
xumuyeckass (opmyna M ypaBHEHHE XHMMHYECKOW peakluu — IMpU peuleHuu Yy4yeOHo-
MMO3HABATEJbHBIX 33Ja4, C Y4YETOM ITHUX MOJEJbHBIX MPEIACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKA HM3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XMMUYECKUX pEeaKIi, BBISBIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHbIE CBS3U U
IIPOTUBOPEYHS B U3yUAEMBIX IPOLIECCAX U SIBICHUSAX.

Bba3oBble uccienoBare/bCKue AeHCTBHA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHUsA, a
TaKkke B KayecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO NPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHMIA;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M MPOBEACHUIO YUYECHHUECKHX
SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CaMOCTOSTENIbHO IPOrHO3UPOBATH €T0
pe3yabTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yjbTaTaM MpPOBEIEHHOTIO OIbITA,



HCCIIEIOBaHMsI, COCTABIJIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHUE BbIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIHIO PA3IUYHBIX BUI0B
1 GOopM Ipe/ICTaBICHUS, [TOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJISIpHAs TUTepaTypa
XUMUYECKOTO COJIep)KaHUs, CIpaBOYHBIE IOcoOusA, pecypcbl HHTepHeTa), KpUTHUUECKHU
OLIEHMBATh IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE IPUMEHATh Pa3IMuHble METO/Ibl U 3alPOChl P MOUCKE U 0TOOpe MHPOPMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJTHEHUS! Y4eOHBIX M MTO3HABATENbHBIX 33124
OIpENeIEHHOIO THUMA, MPUOOpPETeHHE OmblTa B 00JACTH MCIOJIB30BAaHUS HH(OpMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJJeHUE KyJIbTYPOH aKTUBHOI'O HUCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OPMY MpEACTABICHUS
nH(bOpMallMl ¥ WUIIOCTPUPOBATh peIIaeMble 3a/ladyll HECJIOXHBIMU CXEMaMH, JuarpaMmmamy,
npyrumu popmMaMu rpauKy U UX KOMOMHAIUSIMU;

YMEHHE HCMOJb30BaTh M AHAJIM3UPOBATh B Ipolecce yuyeOHOM M Hcciael0BaTenbCKOn
NEsTeIbHOCTH MH(POPMALIMIO O BIUSHUM IPOMBILIIICHHOCTH, CEJILCKOTO X03sCTBa U TpaHCIopTa
Ha COCTOSIHME OKPYKaIOLIEH NPUPOAHOMN CPEBI.

KoMMmyHuKaTHBHBIC YHHBeEpPcaIbHbIe y4eOHbIC JeHCTBHA:

yMEHMS 3aJaBaTh BOIIPOCH (B XOJ€ Auamora M (WMiaM) JAWCKYCCHUH) IO CYLIECTBY
oOcyxJaeMoil TeMbl, (OPMYJIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MpEJI0KEHHOM 3a/1auu;

YMEHHUS IPEACTABIIATH OJyUYEHHBIE PE3YJIbTaThl TO3HABATEIILHOMN 1€ATEIHbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJaTh IPE3CHTALMIO PE3YJIbTATOB BBINOJIHEHHS XUMHYECKOIO
JKCIepUMeHTa (Ja00paTOPHOrO OINbITa, JIAOOPATOPHOW pPabOTHl IO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO IIPOEKTa);

YMEHUSI y4eOHOIro COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCIIEIOBATENILCKON JICATENIbHOCTH NPH PEIICHHH BO3HHUKAIOIIMX TMPOOJeM Ha OCHOBE ydéTa
O0IIMX HMHTEPECOB W COTJIACOBaHMA TMO3UIMHA (00CYXIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMbD», KOOPAUHALIUS COBMECTHBIX JAEHCTBUM, ONpe/ieJieHle KPUTEPUEB 0 OLIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U IpYTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSATEIBHO ONPEIENATh LEIU ACATEIbHOCTH, INIAHUPOBATh, OCYIECTBIIATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPAThH
Haubonee spdekTuBHBIE cnocoObl pemeHuss y4yeOHbIX M IO3HaBAaTEJbHBIX 3ajad,
CaMOCTOATENIBHO COCTaBJIATh MM KOPPEKTUPOBATH IPEUIOKEHHBIM aJIrOpUTM JCUCTBUU NIPH
BBITMIOJIHCHUH 33J1aHUH € y4ETOM TMIOJIyd4eHHUs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIHIX, OLIEHUBATh COOTBETCTBUE IMOJyUYEHHOTO pe3yibTaTa 3asiBICHHON 1€y,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraéMble B YCIOBUU 3aJaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe npeaMeTHBIX Ppe3yibTATOB 110 OCBOCHHUIO 005A3aTEIBHOIO COJEpXKaHMs,
YCTaHOBJIGHHOTO JlaHHOM (enepanbHOi pabouell NporpaMMoOl, BBIACNAIOT: OCBOCHHBIE
o0yyarol¥MuUCs HayyHble 3HaHUS, YMEHHUS M CHOCOObI JAeHCTBUil, crneuupuyeckue Uis
npeIMeTHOW o0nactu «XHMHS», BUIBl JAEATEIBHOCTU M0 IOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K konny oOydenus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh c(hOPMUPOBAHHOCTH Y O0YHYaIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IMOHATHM: XMMHUECKHUH 3JIEMEHT, aToM,

MOJIEKYJa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKasl peaklMs, XUMUYecKas



CBSI3b, TEIIOBOM 3((EKT peakluu, MOJb, MOJSPHBIA 00BEM, pacTBOp, IIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs IUCCOLMAlUs, pEeaKIMd HOHHOro oOMEHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMBbIE pEaKIIHH,
OKHUCJINTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKHUCINUTENIb, BOCCTAHOBHUTEINb,
OKHCJICHHE U BOCCTAHOBJICHHME, AJUIOTPONus, aM(OTEpPHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHAsi, WOHHAs, MeTa/NIM4ecKas), KpUCTalInyeckas pemeéTka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XHMMHYECKOW peakLUHH, HOPEeNeabHO JOIIyCTUMAas
koHueHnrtpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IMOHSATHUI M MPUMEHSTH 3TH
IIOHATHS ITPU OIIMCAHUM BEILIECTB U UX IPEBPAICHUN;

UCTOJIb30BaTh XMMHYECKYIO CHMBOJIUKY Ui COCTaBlIeHHS (OpMyJ BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpENeATh BAJECHTHOCTb U CTEIEHb OKHUCICHUS XUMHYECKHUX DJJIEMEHTOB B
COEMHEHMIX Pa3IMYHOTO COCTaBa, NPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaccy COEAMHEHHMH Mo (opmyiiam, BHJ XMMUYECKOH CBs3U (KOBaJECHTHAas, WOHHA,
METaJIJINYecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3apsl HOHA MO XUMHUYECKOH
dopmyIe, xapakrep cpelabl B BOAHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHHUH, THUI
KPUCTAIITMYECKON pEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMblca llepunoanueckoro 3akona J[. . MenneneeBa u 1€eMOHCTPUPOBATh
ero MOHMMAaHHUE: ONHUCHIBATh U XapaKTepu3oBaTh Tabaumunyo Gopmy [lepuomuueckoii
CUCTEMBbl XMMHYECKUX 3JIEMEHTOB: pa3iuyarh MOHATHS «rJlaBHasg mnoarpymmna (A-
rpynna)» u «mnobounas mnoxarpymmna (b-rpynma)», Manble W OOJbIIME MEPHOJBL,
COOTHOCUTh OO0O3HA4Y€HHUs, KOTOpPbIE HMEIOTCS B MEPUOAMYECKONW Tabnuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMM CTPOCHMSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNCIIO MIEKTPOHOB M PaCIpeAeICHUE UX MO JIEKTPOHHBIM CIIOSAM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB 3JIEMEHTOB M HX
COECIUHEHUN B MpeJesiax MaJbIX MEPUOJOB U INIABHBIX MOATPYMII ¢ YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh XMMUYECKHE AJIEMEHThI, HEOPraHNUECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTAaBy Y4YacCTBYIOUIMX B PEAKLUH BEIIECTB, MO TEMJIOBOMY
3peKTy, M0 UMEHEHUIO CTENIEHEH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOIIMEe M crHeuuduueckue XUMHUYECKHE CBONCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXK/1as ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

COCTABJIATh YPAaBHEHUs JJICKTPOJUTUYECKON NUCCOLMALMUA KUCIIOT, LIEJI0YEH U COJIEH,
MIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEAaKIMi HOHHOrO OOMEHa, YpaBHEHUS peaKlUid,
MOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBSI3M MEXAY BELIECTBAMH
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIMA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIHii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IIPOTEKAaHUSI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBHUSX;

BBIYHUCIIITH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 110 (opMyJie COeAMHEHHs], MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOM pEeaklnu;

coOyroaTh TpaBHWJIa MOJB30BAHUS XHMHYECKOH mTOCYynod W 1abopaTOpHBIM
00OpyJIOBaHMEM, a TaK)Ke NpaBWiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHMSAMU 10 BBIIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOJIyYEHUIO



¥ cOOMpaHHUIO Ia3000pa3HbIX BEIIECTB (aMMHUAaKa U yIJIEKUCIIOro rasa);

MIPOBOJMUTH PEAKIMH, MOATBEPXKIAIOIINE KAaYeCTBEHHBII COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, HMOIWI-, KapOoHat-, ¢ocdar-,
CUIIMKAT-, Cynb(har-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS U HOHBI H3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTaHMUECKHUX BEIIECTB;
MIPUMEHATh OCHOBHBIE ONEpAlMU MBICTUTEILHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHeE, O000IIEeHUE, CHCTEMATH3AIMI0, BBIIBICHHE NPUIUHHO-CIICICTBEHHBIX
CBSI3€M — I M3YYEHHUS] CBOWCTB BEIIECTB M XHMHUYECKUX pEaKUUd, eCTEeCTBEHHO-
Hay4YHbIe METOIbl IO3HAHUS — HaOJIJeHue, HU3MEpeHHUe, MOoJelHpOBaHUE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KVIACC
HaunmeHnoBaHnue
Ne
pa3aesioB u TeM
n/ NPOrpamMmMbl Beero

Paznen 1. BenmecTBO 1 XUMHYECKHE PeaKIIUn

1.1

1.2

1.3

[ToBTOpEHME N
yriyOJieHue 3HaHU I
OCHOBHBIX pa3/ieoB
Kypca 8 kiacca

OCHOBHBIE
3aKOHOMEPHOCTH 4
XUMHUYECKUX PEAKIIUI

DNeKTpOIUTHIECKas
JHCCOLMALHSL.
XUMUYeCKUe peakuy B
pacTBopax

Wroro no pazneny 17

Pa3gen 2. HemeTasIbl M UX COCAUHEHU ST

2.1

OO11ast xapakTepucTHKa
XUMHUYECKHX JJIEMEHTOB 4
VIIA-rpynnsl. ["anorenst

KoJgunuecTBo yacoB

KonTtpoabHble
padoThI

IIpakTH4eckue
padoThI

1

1

JnekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a636


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

OO1as xapakTepucTUKa
XUMUYECKUX IJIEMEHTOB
VIA-rpynnel. Cepa u eé
COCIMHECHHUS

2.2

OOm1ast XxapaKTepUCTHKA
XMMHUYECKHUX JIEMEHTOB

23 7
VA-rpynmnsl. A30T,

dbocdop u ux coeAUHEHUS

OO1as xapakTepucTUKa
XUMUYECKUX IJIEMEHTOB

2.4 IVA-rpynnel. Yraepon u 8
KPEMHHU U UX
COETUHEHUS
Wroro no pazneny 25

Pa3zgen 3. MeTaajabl M UX COeAUHEHU S

OO01me cBoMCTBA
METAJIJIOB

3.1

39 Bakuelinine MeTaminl 1 16
) HUX COEINHEHUS

Hroro no pazneny 20
Paznen 4. Xumus U oKpyskamomas cpeiaa

BemectBa 1 maTepuansl B
JKHU3HHU YeJI0BEKa

4.1 3

Uroro no pazneny 3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a636


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

bubmuoreka LIOK

Pesepetios pev . https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 4 7


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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KVIACC

Ne

Tema ypoka

[lepuoanueckuii 3aK0H.
Ilepronnueckas cucrema
XAUMHYECKHUX DJIEMEHTOB
JI. 1. MenpeneeBa

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHWYCCKHUX DJIEMECHTOB
MIEPBBIX TPEX TIEPUOIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Bunasl xumudeckoil cBs3u
Y TUIBI KPUCTAJUTMYECKUX
pemeToK

KoaunuecTBo 4acoB

Bcero

KonTpoJbhbie
padoThl

IIpakTH4eckne
padoThI

Jara
HU3yUeHus!

DJIEeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6moreka [JOK

https://m.edso0.ru/00adb59
e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e
2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac
6



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

KonTponshast padora Nel
no Teme «IloBTOpEeHUE U
yrayOIeHne 3HaHUH
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kiacca»

Knaccuduxanus
XUMUYECKHUX PeaKUui 1o
PAa3JIMYHBIM ITpHU3HAKaM

ITonsaTHE O CKOpOCTH
XUMHYECKON PEaKIUu.
IToHsATHE O TOMOTCHHBIX
Y TETEPOTCHHBIX
peaKIusax

ITorsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPBHI,
BIIMSIIOLLIAE HA CKOPOCTh
XUMUYECKON PeaKluu U
MOJI0KEHNE XUMHUYECKOTO
paBHOBECHS

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIHHBIE
peaxkuu

bu6moreka [JOK

https://m.edsoo.ru/00adbcb
0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9
a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28
c

bubmuoreka [JOK

https://m.edsoo.ru/00adcad
e


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

10

11

12

13

14

15

16

Teopus
AJIEKTPOJIUTUYECKON
mucconuanuy. CUibHbIE
1 ci1a0ble 2JICKTPOIHUTHI

HonHble ypaBHEHHUS
peaxkuui

XUMUYECKUE CBOMCTBA
KHCJIOT U OCHOBAHUH B
CBETE MPECTABIECHUIN 00
EKTPOIUTUYECKOMN
JIMCCOIHAITUH

XyMHUUYecKre CBOMCTBA
CoOJIeii B CBETE
MIPEICTABICHHUH 00
ANEKTPOIUTUYECKON
JIIUCCOLHAIIUN

[TonsiTue o runponuse
coneit

O0600611EHE U
CHCTEMATH3ALNS 3HAHUI

[IpakTuueckas padora No
1. «Pemenne
AKCIIEPUMEHTAIBHBIX
3a1a9»

but6mmoreka [IOK
https://m.edsoo.ru/00adcd6
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add44
8

bubmuoreka [JOK
https://m.edsoo.ru/00add5d
8

bubmuoreka [JOK

https://m.edsoo.ru/00add8b
2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d
4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd1
2

bubmuoreka [JOK
https://m.edsoo.ru/00addbf
a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

17

18

19

20

21

Konrtponbnas padora Ne2
0 TEME
«ONeKTpoInTHIECKast
JMCCOLMALUS.
XUMHUYECKUE PEAKIIUU B
pacTBopax»

OO6m1as xapaKkTepucTuka
raJIOreHOB. XMMHUUYECKUE
CBOMCTBA Ha IpUMeEpe
XJI0pa

XnopoBogopoa. ComnsiHast
KHUCJIOTa, XUMUYECKUE
CBOICTBA, MOJY4YCHHE,
MpUMEHEHUE

[TpakTiueckast pabota No
2 no teme «Ilomydenue
COJISTHOM KHUCIIOTHI,
U3y4yeHUe €€ CBOMCTBY

Brraucnenns mo
YPaBHEHUSIM XUMUYECKHUX
pEaKLHUii, €CIIA OJIUH U3
peareHToB JIaH B U30BITKE

bubmuoreka [JOK
https://m.edsoo.ru/00addec
0

bubmuoreka [JOK
https://m.edsoo.ru/00addfe
2

bu6mmoreka [JOK
https://m.edsoo.ru/00adel0
4

bubmuoreka [JOK

https://m.edsoo.ru/00ade34
8

bu6mmoreka [IOK
https://m.edsoo.ru/00ade48
8



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

22

23

24

25

26

OO01as xapakTepucTHKa
snemeHToB VIA-rpynmsl

AmoTponHbie
MOJIU(DUKAIIMH CEPBHI.
Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA
cepbl

CepoBomopo1, CTpOEHHUE,
buznueckue u
XMMHYECKHUE CBOMCTBA

Oxcuppl cepsl. CepHast

KHCJIO0Ta, PU3NYECKUE U
XMUMHUYECKHE CBOMCTBA,

pUMEHEHNE

XUMUYECKUE PEAKIIUH,
JIe)KaIlye B OCHOBE
MPOMBIIIIEHHOTO
croco6a Moy4eHus
CEpPHOM KHUCIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKPY’KaIoIIeH cpeibl
COEIMHEHUSIMHU CEPbI

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64
a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64
a

bub6mmoreka [JOK

https://m.edsoo.ru/00ade80
2

bubmuoreka [JOK
https://m.edsoo.ru/00adea2
8

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8
a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

27

28

29

30

31

Brruncnenue maccoBon
JIOJIM BBIXOJIa IIPOJYKTA
peakiuu

OO1m1as xapakTepucTHKa
AJIEMEHTOB VA-TpymHisbl.
A30T, pacIipoCTpaHEHHUE B
npupoje, Gu3ndecKue u
XUMHYECKHE CBOMCTBA

AMMHuak, ero ¢puznyeckue
Y XUMHUYECKUE CBOWUCTBA,
MOJTyYEHUE U
IIPUMEHEHNE

[TpakTuueckas padora No
3 o teme «Ilonyuyenue
aMMuaKa, U3yuyeHue ero
CBOWCTB»

A3OTHast KHCII0Ta, €&
buszngeckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8
a

bu6moreka [JOK

https://m.edsoo.ru/00adeea
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf00
4

bubmuoreka [JOK
https://m.edsoo.ru/00adf18
0

bub6mmoreka [JOK

https://m.edsoo.ru/00adf30
6


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

32

33

34

35

Hcnonb3zoBanue
HUTPATOB U COJEHN
aMMOHHS B KQUecTBe
MHUHEpaTbHBIX
yaoOpeHuii. XuMu4eckoe
3arpsi3HEHUE
OKpYKaroIiei cpebl
COCIMHEHUSIMU a30Ta

®ochop. Okeun dhocdopa
(V) u pochopnas
KHUCJIO0Ta, U3NIECKUE U
XUMHYECKHE CBOMCTBA,
MOJTyuYeHUe

Ucnonb3oBanue
docdaroB B kauecTBe
MHUHEPaTbHBIX
yaoOpeHuil. 3arps3HeHue
MPUPOJTHOM CpeJIbl
docharamu

Yrnepon,
pacrpocTpaHeHUE B
npupoje, pU3nYecKue u
XHMHYCCKHE CBOMCTBA

bu6moreka [JOK

https://m.edsoo.ru/00adf51
8

bu6moreka [JOK

https://m.edsoo.ru/00adf68
a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc2
0

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9
c



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

36

37

38

39

40

Oxcunsl yraepoaa, ux
¢buznyeckue u
XUMHYECKHE CBOMCTBA.
DKOJIOTHUECKHUE
po0OIIeMbl, CBSI3aHHBIE C
okcuaom yriepona (IV)

VYroabpHasg KUciiora u eé
COJIH

[IpakTuyeckas paGora Ne
4 no Teme "l[lomyuenue
YTJIEKUCIIOrO Iasa.
KauectBennas peakuus
Ha kapOoHaT-uoH"

IlepBoHavasibHbIC
MOHSTHS 00

OpTraHNY€CKUX BEIIECTBAX

KaK O COCMHEHUSX
yriaepoaa

Kpemuuii u ero
COETMHEHUS

bu6moreka [JOK

https://m.edsoo.ru/00adfeb
e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006
c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
e

bubmuoreka [JOK

https://m.edsoo.ru/00ae054
e

bubmuoreka [JOK
https://m.edsoo.ru/00ae080
a



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

41

42

43

44

[IpakTuueckas padora No
5. Pemenue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxxneimnre HeMeTaJbl
7 UX COSTUHEHUS

Konrtponbnas padora Ne3
1o teme «Baxneiimue
HEMETAIUIBl U UX
COETUHEHUS»

OO1m1as xapakTepUCTHKA
XAUMHYECKHUX DJIEMEHTOB
— MCTAJIJIOB.
Metananyeckas CBSI3b U
MeTaIn4YecKast
KpHUCTaJUTMYECKas
pewmérka. Pu3nyeckue
CBOICTBA METAJIJIOB

XHUMHYECKHE CBOMCTBA
METAJLIOB.
DIEKTPOXUMUYECKUN P
HaIPSKEHUN METAJIOB

but6mmoreka [JOK
https://m.edsoo.ru/00ae0bf
2

but6mmoreka [JOK
https://m.edsoo.ru/00ae0el
8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103
e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 15
6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

45

46

47

48

49

50

51

52

OO0mu1ue crmocoobl
MOJTYYEHHS] METAJITIOB.
CH.HaBI:I. BBI‘-II/ICJIeHI/IH 10
YPaBHEHUSIM XUMHUYECKHUX
pEaKLHUii, €CIIK OJIUH U3
pEareHTOB COIEPKUT
pUMECH

[TonsiTHe 0 KOppO3UNK
METAJIJIOB

[IlenouHble METATIIBI

OKcuIbl ¥ TUIPOKCHIBI
HATPUS U KaJaus

[llenouno3eMeNbHBIC
METaJLJIbI — KaJbLUN 1
MarHui

Bakueiimnume coequHeHUS
KaJIBITUSA

0O0001IeHEe 1
CUCTeEMaTH3alusd 3HaHUN

JKécTtkoCTh BOJBI 1
CHocoO0BI €€ yCTpaHeHHUs

bu6moreka [JOK

https://m.edsoo.ru/00ael 15
6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae127
8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b
2

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ae14b
2

bu6moreka [JOK
https://m.edsoo.ru/00aelSe
8

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e
8

bubmuoreka [JOK
https://m.edsoo.ru/00ae188
6



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

53

54

55

56

57

58

59

[IpakTuyeckas pabora Ne
6 o teme "JKécTkocTh
BOJIbI 1 METOJIBI €€
ycTpaHeHus"

AIOMUHAH

AmMdoTepHbIe CBOMCTBA
OKCHJIa ¥ TUJIPOKCUJIA

Kemneso

OKcuabl, THIPOKCHUBI U
conu xene3a (II) u
xenesa (111)

O00011eHEe 1
cUCTeMaTHU3alus 3HaHUU

[TpakTrueckast paborta Ne
7. Penienue
IKCIIEPUMEHTAITLHBIX
3a7a4 o TeMe
«Baxaennne MeTalIbl 1
UX COCIUHCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/00aelae
8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc6
4

bu6mmoreka [JOK

https://m.edsoo.ru/00aelc6
4

bubmuoreka [JOK
https://m.edsoo.ru/00ae1d8
6

but6mmoreka [IOK
https://m.edsoo.ru/00ae35e
6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de
8



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

60

61

62

63

64

65

Brraucnenus 1o
YpPaBHEHUSM XUMHUYECKHUX
pEaKLHii, €CIIA OJIUH U3
pEeareHToB JIaH B U30BITKE
WJIM COJICPYKUT MPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJIa TIPOTyKTa
peakiuu

O06o00611EHE U
CHCTEMATH3ALINS 3HAHUI

KonTtponbHas padora Ne4d
1o teme «Baxneiimme
METaJIJIBl U UX
COEITUHEHUS

BemectBa u Marepuassl B
OBCEIHEBHOM KU3HU
yeJoBeKa

XUMHYECKOE
3arpsi3HEHUE
OKpYXaroIIe Cpeabl

Pone XMy B pemeHnn
HKOJIOTHUECKUX MpobieM

bu6moreka [JOK

https://m.edsoo.ru/00ael75
0

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f5
0

bubmuoreka [JOK
https://m.edsoo.ru/00ae427
0

bu6mmoreka [JOK
https://m.edsoo.ru/00ae427
0



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

66

67

68

Pe3epBHBIiT ypoOK.
O06001menue u
CHUCTEMAaTH3alys 3HaHUH

PesepBHBIil ypOK.
O06o001enue u
cUcCTeMaTu3alus 3HaHUH

PesepBHBIil ypOK.
O06o001enue u
cUCTEeMaTH3alus 3HaHUU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0
a

but6mmoreka [IOK
https://m.edsoo.ru/00adb33

C

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb
2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

IPOBEPSIEMBIE HA OI'3 IO XUMHU TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBbI OCHOBHOT'O OBIIET'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHNUS K NPeIMETHBIM pe3y/ibTaTaM

npoBepsieMor 0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM

0 TpeGoBaHus NPOrpaMMbl OCHOBHOI0 0011ero oopaszopanust Ha ocHose PT'OC
1 [IpencraBnenue:

0 TIO3HAaBAaE€MOCTH SIBICHHA NPUPOJbI, TOHUMAaHUE OOBEKTUBHOM
3HAYMUMOCTH OCHOB XMMHYECKOM HAyKH KaK O0JIACTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTyphl M MPAKTHUYECKOU
JeSITEeIbHOCTH YeJOBEKa B YCIOBUSAX COBPEMEHHOrO OOIIECTBa;

IIOHUMAaHHEC MECTAa XUMHH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

0 HAaYUYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCJIC S3KCIICPUMCHTAJIBHBIX U
19 TCOPETUYCCKHUX MCTOAAX HUCCICAOBAHHA BCIICCTB W HN3YUCHUA

XUMHYCCKHUX peaKI.IHfI; YMCHHUEC HUCIIOJNb30BaATh MOACIH HJIA

O0OBSICHEHHSI CTPOEHHUSI aTOMOB U MOJIEKYJI
o cdepax npodeccuoHanbHOMN AeITEeNbHOCTH, CBI3aHHBIX ¢ XUMUEH U

COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
13 XMMHUYECKOH HAayKH, YTO IO3BOJHUT OOYYarOUIIMMCS PaccMaTpuBaTh
. XMMHUIO Kak cepy cBoeil Oymymieit npodeccuoHalbHON AeITEeIbHOCTH
W ClleNaTh OCO3HAHHBIA BHIOOp XWMHHU KakK MPOQIIFHOTO TpeaMera

MIpH [IePEX0/I€ HAa YPOBEHb CPEAHETO 001Iero o0pa3oBaHus
Biianenne cucteMoil XMMHYECKMX 3HAHWM W YMEHHE IPUMEHATH

CUCTEMY XUMHMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
2.1 BaAXHEHIINE XUMHUYECKHE TOHATHA. XUMHWYSCKHUHA DJIIEMEHT, aToM,

MOJICKYJIa, BEIICCTBO, IMMPOCTOC U CJIOXKXHOC BCIICCTBO, OJHOPOAHAA U



2.2

23

3.1

HEOJIHOPO/IHAsE CMECh, OTHOCHTEIbHBIE aTOMHAas W MOJEKYJIspHAs
MacChl, KOJIMYECTBO BEHIECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBII
00bEM, OKCHI, KHCIIOTAa, OCHOBAHME, COJb (CpPEmHss), XHUMHUYECKas
peakius, peaklMd COCAMHCHHUS, PEAKIHUU Pa3NIOKCHUs, PEaKlnuu
3aMEIICHHs, PEaKIui OOMeHa, TerIoBOM 3(PeKT peakiuu, dK30- H
SHIOTEPMUYECKUE PEAKIMU, PACTBOP, MAaccoBas JOJII XUMUYECKOTO
JJIEMEHTa B COCJMHCHWHU, MaccoBas JOJS H MPOICHTHAA
KOHIICHTpAIIUS BEIIECTBA B PACTBOPE, SIPO aTOMa, IICKTPOHHBIN CIION
aTomMa, aTOMHas OpOWTaNb, PagHMyC aToMa, BaJCHTHOCTb, CTENECHb
OKHCJICHHSI, XUMUYECKAsl CBSI3b, DIIEKTPOOTPULIATEILHOCTD, TOJISIpHAsI
U HCIIOJIApHAs KOBAJICHTHAsA CBA3b, MOHHASA CBA3b, MCTAJUIMYCCKASA
CBA3b, KpUCTAJNIMYCCKAasA peméTKa (aTOMHaSI, HOHHAas1, METaJlLINYECKad,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHUOH, SJEKTPOIHUT U HEIIEKTPOJIHUT,
AJIEKTPOJIUTHYCCKAS JUCCONMAIUS, pPEaKIMd HOHHOTO OOMeEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKI[UH, OKUCIUTEIb W
BOCCTAaHOBHUTENb, OKHCJICHHE M BOCCTAaHOBJEHHE, JIJICKTPOJIU3,
XMMHAYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIC pEaKIHH,
CKOpPOCTh XHMMHYECKOW peakiuu, karanuzatop, [IJIK, xopposus

METaJIJI0B, CIUIABEI
OCHOBOIIOJIAralOlIMe 3aKOHbl XHWMHH: 3aKOH COXPAaHEHUsI Macchl,

nepuoanuecknii 3axkon [[.M. MenpaeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo
TEOPUU XUMHUH: ATOMHO-MOJIEKYJIsipHas TeOpHUsA, TEOpHUS

3IEKTPOJUTUYECKON AUCCOLMAIIII
Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOUAOLIEH
YyMEHHE INpPaBUIbHO HCIOJb30BaTh HM3yUYEHHBIE BELIECTBA U



3.2

3.3

3.4

MaTepuanbl (B TOM 4YHCIEe MUHEpajbHbIe yIOOpEHUS, METalbl U
CIJIaBBhI, TPOJAYKTHl TepepadOTKH TPUPOJHBIX HCTOYHUKOB
yTII€BOOPOAOB (YIS, MPUPOAHOTO Tra3za, HedTH) B OBITY, CEITLCKOM
XO3SIICTBE, HAa MPOW3BOJICTBE M MIOHUMAHUE 3HAYCHHSI )KUPOB, OCIIKOB,
VIJIEBOJOB [UIsl OpraHW3Ma 4eJIOBEKa; YMEHHE MPOTHO3HPOBATH

BJIMAHUC BCIICCTB U XUMHWYCCKUX MMPOLECCCOB Ha OpraHrU3M YCJIOBCKAa U

OKpYKarOILyI0 IPUPOJIHYIO CPETY
YMEHHE WHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEIMETOB
HaJIM4YME OIbITa paboThl ¢ Pa3IMYHBIMU MCTOYHMKAMHM MHPOpPMALUU

[0 XMMUHU (HayyHass M HAy4dHO-TIOMYJISIpHAsl JIMTEpATypa, CJIOBApH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
yMeHHEe OOBEKTHBHO OIEHUBAThH HH(MOPMAIMIO O BEMIECTBAX, HX

NpeBpameHussX U NPaKkTHUYECKOM MNPUMEHEHHHU U YMEHHE

HCIIOJIB30BAaTh €€ AJI pCIICHUA y‘-IC6H0-H03HaBaTCJIBHLIX 3aJga4d
BHaJIeHI/Ie OCHOBaMH ITOHATHHHOT'O arrmapara M CHMBOJHUYCCKOI'O

S3bIKa XUMUU JJIsl COCTaBJICHHsS (OpPMYT HEOPTaHUYECKUX BEIIECTB,
YPAaBHEHUNW XUMHUUYECKHX pEaKUUil; OCHOBAMHU XHMHUYECKOU

HomeHknatypbl (IUPAC u TpuBHanbHOiN)
YMmenue oOBSICHATH CBSA3b MOJIOKEHUsS dieMeHTa B [lepuoandeckoit

CUCTEME C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS AaTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAl sjapa, oOiiee Yucio
3JIEKTPOHOB), pacHpeielieHueM »3JIEKTPOHOB IO HHEPreTUYECKUM

YPOBHSIM aTOMOB IIEPBBIX TPEX IEPUOJIOB, KAIUA U KaJIbLUs
[IpencrtaBienue 0 NEPUOIUYECKOW 3aBUCHUMOCTU CBOWCTB

XUMHNYCCKHNX J3JICMCHTOB (pa,ILI/ch aToMa, SHCKTpOOTpI/IHaTCHbHOCTB),



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

93

10

MPOCTBIX U CIOXHBIX BELIECTB OT NOJOXEHUS BJIEMEHTOB B
[lepuoaunveckoit cucteMe (B MaJIbIX NEpUOTAX W TIAaBHBIX

MOArpyIIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

YMmenue kiraccuuIpoBarh:

XUMHUYECKHUE IEMEHTHI

HEOpraHUYECKUE BEIIECTBA

XUMHUYECKHUE PeaKIuu

YMeHue onpenensiTh:

BaJICHTHOCTh U CTENEHb OKHUCIIEHUS XUMHYECKHX JSJIEMEHTOB, 3apsij

HOHa
BUJ XHUMHYECKOH CBS3M M THUIl KPUCTAUIMYECKOM CTPYKTYphI B

COEIMHEHUSIX

XapakTep cpeiibl B BOJAHBIX PacTBOpax BeUIeCTB (KUCIOT, OCHOBAHUH)
OKHUCJIUTENb U BOCCTAHOBUTEIIb

YMeHnue xapakTeprus3oBath (GU3MUECKUE U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEHIECTB (KHUCIOPOJ, O030H, BOAOPOX, rpaduT, ammas,

KpeMHull, a3oT, ¢ocdop, cepa, XJOp, HATPUll, Kajauil, MarHui,

KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pacTBOpPoB (BOja,

aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI W THUIPOKCHUIBI
MetaioB [-ITA rpynn, amromunus, meau (II), nunka, xenesa (II u
II1), oxcunpr yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepnucras, cepHas, a30TUCTas, a30THas,

dbocdopnas, yrojibHast, KpeMHUEBAsI KHCJIOTA U UX COJIH)
MpPOTHO3UPOBATh U XapaKTepU30BaTh CBOWCTBa BEIIECTB B

3aBUCMMOCTH OT HMX COCTaBa W CTPOCHHA, INMPHUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD ITPOTCKAHUA XUMHUYICCKUX

HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX
VYMenue cocTaBisATh MOJICKYJIAPHBIC 1 HOHHBIC YPABHCHUS peaKHI/Iﬁ, B



10.1
10.2

10.3

10.4
11

11.2
11.3

11.4
12

12.1

12.2

12.3

13
13.1

TOM YHUCJIE:

peaKkIuii HOHHOTO OOMeHa

OKHCIIUTETHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA

WIUTIOCTPUPYIONIUX XHUMUYCCKUC CBOIICTBa HN3YUYCHHBIX KJIAaCCOB

(rpynim) HeOpraHMYECKUX BEIIECTB

MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeHue BIYUCIATH (IPOBOJUTH PACUETHI):

OTHOCUTEJIbHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB,

MaCCOBYIO JIOJTF0 XUMHUYECKOTO JIEMEHTA B COSTMHCHUHT
MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

KOJIMYECTBO BEUIECTBA M €r0 Maccy, 00beM ra3oB

0 YpPaBHCHUAM XHMHUYCCKHUX peaKuHﬁ U HaAXOJUTh KOJINYCCTBO

BEIIECTBA, 00BEM M MacCy peareHTOB WK MPOJTYKTOB PEAKIIUU
Bunanenue (3HaHue OCHOB):
OCHOBHBIMHU METOJaMH HAay4YHOTO IO3HaHWs (HAaOIICHHE,

U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE) ITPU U3YUEHUH BEILIECTB U
XUMUUYECKUX SBJEHUW; yMeHHe CchOpMyIUpoBaTh MpolJeMy H

MPEJIOKUTH MMyTH €€ PEeIICHuUs
O0e3omacHO pabOThl ¢ XMUMHYECKUMHU BEIIECTBAMU, XHMHYECKOU

MOCY 101 1 J1abopaTOpHBIM 00OPYJOBAHUEM
npaBUIaMy OE30MTaCHOTO OOpAIEeHNs ¢ BEIIECTBAMH, UCTIONb3YEMBbIMU

B MOBCETHEBHOM JKU3HHM, MPABUIIAMH TIOBEJICHUS B LIENAX COepEKEHUS
3JI0pOBbsI U OKpPYXKAIOLIEW NPUPOJHOW Cpeabl; NOHMMAHHUE Bpeaa
(omacHOCTH) BO3ACHMCTBHUS Ha JKUBbIE OPraHU3MbI OMpeNeIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEIOTBPAIICHUS MX BPETHOTO

BO3JEUCTBUA
Hannune npakTruuecKux HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!
HU3YYCHUC U OIIMCAHUC (I)I/ISI/I‘{CCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC



13.2

13.3

13.4

13.5

13.6

13.7

13.8

C (I)I/I3I/IIICCKI/IMI/I H XUMHYCCKHMHU SABJICHUAMH, OIBITHI,

WUTIOCTPUPYIOLINE MPU3HAKY TPOTEKAHNS XUMHUECKUX pPEeaKIUi
u3yudeHue crnocoOoB pa3zeneHus cMmecen
MIOJIy4EHUE KHCIOpPOJa M H3YYECHUE €ro CBOWCTB; IOJIyYEHHUE

BOJOpOaa U M3YUYCHHUC €TI0 CBOﬁCTB; MMOJIYYCHHUC YIJICKUCIIOIO Ira3a H

M3Y4YEHUE ero CBOMCTB; MOJyUYeHUEe aMMHAaKa U U3YYEHHUE €r0 CBOMCTB
MPUTOTOBJIEHHE PACTBOPOB C OMNpeneEHHON MaccoBOW jaoiieit

pacTBOPEHHOTO BEIIECTBA
NpUMEHEHHEe HHIUKATOPOB (J1akMyca, METHJOpaHXa H

¢denondranenna) s ONpeneNieHUs] XapakTepa cpellbl B pacTBOpax

KHUCJIOT U LIejo4ei
HCCIIEIOBAHUE W ONHUCAHME CBOMCTB HEOPraHUYECKUX BEILECTB

pa3IUYHBIX KJIAaCCOB; HM3YUYEHHE B3aMMOJCUCTBUS KHUCIOT C
MeTalnllaMHU, OKCHUJIaMHU METalloB, PaAacTBOPHUMBIMHU H
HEpPacCTBOPUMBIMU OCHOBAHUAMHM, COJIIMHU; MNOJYUYEHUE
HEPAaCTBOPUMBIX OCHOBAaHHI{; BBITECHEHHE OJJTHOTO METaslla APYTUM U3
pacTBopa CoJIM; UCCienoBaHHe aM(OTEPHBIX CBOWMCTB THIPOKCHIIOB

AJIIOMHMHHA 1 TUHKa
PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/la4 110 TCMaM: «OCHOBHBIC KJIaCCHI

HCOPraHUYCCKUX COCI[HHGHHﬁ)); ((3H€KTpOJ'II/ITI/I‘-I€CKa$[
JUucconuanus», «Baknelimue HeMeTalUIBI M UX COCOAUHCHMUA,

«Baxuelnine MeTaIbl U UX COCTUHECHUI»
XUMHUYECKUE DHKCIEPUMEHTHI, HIIIOCTPUPYIOMIME MPU3HAKHU

MPOTEKaHUs peaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HOHBI: XJIOPHI-, OpOMUI-,
uoaun-, cyibdar-, ¢ocdar-, kapboHaT-, CHUIUKAT-AaHUOHBHI,

THAPOKCHUA-HUOHBI, KATUOHBI aMMOHM, Marduvs, KajJdbliisd, aJTFOMUHUA,
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14.1

14.2

xenesa (2+) u xenesa (3+), meau (2+), nuHKa
YMmeHnue:
MpEeNCTaBIATh pPe3yiabTaThl JKCIEpUMEHTa B (opme BBIBOJOB,

J0Ka3aTciIbCTB, Fpa(l)I/IKOB u Ta6J'[I/III U BBIABIATH SMIIMPHUYCCKUC

3daKOHOMCPHOCTH
YCTaHaBJIMBATb CBA3KU MCXKIY PCaJIbHO Ha6JHOIIa€MI>IMI/I XUMHNYCCKHUMH

SABJICHUSAMM U IIPpOLECCaMU, MMPOUCXOJAIINMHU B MAaKpO- U MUKPOMUPE,

OOBSICHATH MPUYNHBI MHOT000pa3Hsl BELIECTB



INHEPEYEHD 9JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM
IoCYIZAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1
1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

3.1

3.2

4.1

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

HepBOHa‘IaJ'II)HI)IG XUMHWYCCKHUEC ITOHATUA

UYucteie BemecTBa U cMecu. CriocoObl pa3aeneHus cMecei

ATOMBI © MOJICKYJIBI. Xumnueckue dieMeHTbl. CHMBOJIBI XUMHUYECKHX

371eMEHTOB. [IpOoCThIE U CI10KHBIE BEIECTBA.
Xummueckas popmyna. BaJeHTHOCTP aTOMOB XUMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHHUA
3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTEIIBPHAsT aToOMHas Macca.

OTtHOCHUTENIbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYCCKOI'0 2JICMCHTA

B COCAUMHCHHNN
KomuyectBo BemectBa. Monb. Momsipras macca. Mossipablii 00bEM Ta30B.

Bzaumocssa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHUIL BCIICCTBA
Ou3nueckne U XUMHYSCKHE SBICHUS. XHMHYCCKas pakuusa nu eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHUECKHE YPaBHEHHUS
[lepnonnueckuii 3akoH U Ileproguueckas cucTeMa XMMHYECKUX 3JIEMEHTOB

J.. MenneneeBa. CTpoeHue aTOMOB
[Iepnonnueckuit 3akoH. [lepuoguueckas cucremMa XUMUYECKuX 3nemeHToB J[.H.

MenpeneeBa. [lepuoast u rpynmnbl. @U3NUECKUI CMBICT MOPSIKOBOTO HOMEpA,

HOMEPOB MepUoa U rPyMIibl JIeMEHTa
Crpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

3JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUUYECKHUX HIEMEHTOB

[Tepuonnueckoit cucremsl .. Menaeneena
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX

MepUOJ0B, Kauus, Kaiablus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIBHOCTH,
METAJUIMUYECKUX W HEMETAJJIHYEeCKUX CBOMCTB) W HMX COCIMHEHUH B
COOTBETCTBHHM C TIOJIO)KEHHEM »dJeMeHTOB B I[lepmoamdeckoil cucreme u

CTPOCHUEM UX aTOMOB
Crpoenue BeriecTBa
Xumuueckas cBsi3b. KoBaneHTHas (MOJsipHAss W HEIMOJISIPHAs) CBSI3b.

3H€KTpOOTpI/IL{aTGHBHOCTB XUMHUYECKHUX »dJIeMeHTOB. MoHHaAs CBA3b.

Meramnnueckas CBSI3b
Tunel KpucTaIMYECKUX pEETOK (aTOMHas, HOHHAs, MeTajiuyeckas),

3aBHCHUMOCTHh CBOMCTB B€IICCTBa OT THIIA KpHCTaHHquCKOﬁ pGHIéTKI/I n BUIa

XUMHUYECKOU CBA3U
Baxuelimue npeACTaBUTENIM HEOPraHMYECKMX BelecTB. Hemertamnsl u ux

COeIMHEHMsI. MeTaIbl U UX COEMHEHUS
Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHX COCAMHCHHN: OKCHJIOB

(conmeoOpa3ywmue: OCHOBHBIE, KHUCJIOTHBIE, aMPOTEpHBIC) H



4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9
4.1

4.1

4.1

5.1

52

53

5.4

5.5

HecoNieoOpa3yromye; OCHOBaHUM (IIENOYM M HEPACTBOPUMBIE OCHOBaHUS);
KUCIOT (KHCIOpOACOJEpKalue H OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)
@OU3NUECKHNE W XHUMHYECKHE CBOWCTBA IMPOCTHIX BEMIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusznyeckre M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJJIOB: JIMTHS,

HATpHsl, Kajausi, MarHUs W KaJbIUs, ATFOMUHUSA, Kene3a. DICKTPOXUMHUUSCKHUI

PAIL HANPSHKEHUN METAILIIOB
Ou3NYeCKre U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHHN HEMETAJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPO/IA, AMMHUAKA
dusnueckre U XMMHUYECKHE CBOWCTBAa OKCHAOB HemetayioB: cepsl (IV, VI),

azota(ll, IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). [lonyuenue

OKCHJIOB HEMETAJLIOB
Xumuueckue cBoricTBa OKCUIOB: MeTtaioB IA—IIIA rpynm, muaka, meau(Il) u

xeneza(ll, II). [Tonyyenne OKCUAOB METAIIIIOB
XUMHUYECKUE CBOWCTBA OCHOBAHHWH M aM(pOTEPHBIX THMIPOKCUIOB (HA MpHMEpe

TUAPOKCUAOB AJIOMUHHUS, XKeje3a, uuHkKa). [lonydyeHue ocHOBaHUUM u

aM(}OTEPHBIX THIPOKCHUIOB
OOure XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHO, CEpOBOIOPOAHOIM,

CEpPHHUCTON, CEepHOM, a30THOU, (PocdopHOil, KpeMHHUEBOH, yroiabHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOW M a30THOH KHCIIOT.

[Tomyuyenue kucior
OO6mme XuMHUYECKHe CBOMCTBA cpeHux cojiei. [lomydenue conei
[Tonyuenue, coOupaHue, pacrno3HaBaHHUE BOJOpPOA, KHUCIOPOJa, amMMHUaKa,

YIJIEKHCIIOro ra3a B jabopaTopun
[Tonyyenne amMmmHaKa, CEpHOM M a30THOM KUCIOT B MpOMBIIIIeHHOCTH. OOmme

CITIOCOOBI IMMOJIy4YCHHA MCTAJIJIOB
I'ereTmueckas cBSI3b MEXKAY Ki1aCCaMU HECOPraHNYCCKUX COeHI/IHeHI/Iﬁ

XHUMHUYECKUE PEAKLUU
Krnaccudukanus XuMHUYeCKUX peakUuuil MO pa3IMYHbIM IMPHU3HAKaM: 10 YHUCITYy U

COCTaBy YYACTBYHOIIMX B pPCaKIHWU BCHICCTB, IIO TCIIJIOBOMY 3(b(I)CKTy, oo

M3MEHEHHUIO CTENICHEHN OKUCICHUSI XUMUYECKUX AJIEMEHTOB
TennoBoit 3pPexT XuMHUUecKoil peaknuu, TEPMOXUMHUYECKUE ypaBHEHUS. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IeCKI/IG YpaBHCHUA
OKHCIIUTEIIEHOBOCCTAHOBUTEILHEIC pCaKIuu. OxuCIUTEIN U BOCCTAaHOBHTEIIH.

[Ipoumecchl OKUCIEHHUS M BOCCTAHOBICHHUS. DIEKTPOHHBIN OanaHc

OKHCJIUTEIbHOBOCCTAHOBUTEIIBHON pEAKIUU
Teopus snekTponuTHueckoi Auccounanuu. KatuoHel, aHHOHBL. DJIEKTPOIUTHL U

HEINEeKTPOoJUThI. CUIIBHBIC U c1a0bIe ANEKTPOIUTHI. CTETEHb JUCCOIMAITIHI
Peakinu wionHOr0 OoOMEHa. YCIIOBUS MPOTEKaHHS PEaKIMii MOHHOTO OOMEHa,

ITOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKIUN
X¥MHS U OKpY>Karollas cpena



6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

BemecrBa u Mmarepuanbl B IIOBCEIHEBHOM KU3HM 4elloBeKa. besomacHoe
WCTIOJIb30BaHUE BEUIECTB M XMUMHYECKHX pEaKkiuil B J1adopaTopuu H OBITY.

[TepBast moMoIIb IPU XUMUYECKUX 05KOTaX U OTPABJICHHUSIX
XuUMHUYECKOE 3arpsA3HEHHE OKpyKawoleh cpeasl (KUCIOTHBIE TOXIH,

3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro IMpeAOoTBpAalleHUs
[Ipenenbnas nomyctumasi koHueHtpauus BemectB (IIJIK). Pons xumum B
peIIEHUH DKOJOTHUYECKUX TpodieM. YcuiieHHe MapHUKOBOro 3¢ dekrTa,

pa3pylLIeHUE 030HOBOTO CJIOS
[Ipumenenue cepsl, azota, (ocdopa, yriepoga, KpEMHUS U UX COEJAUHEHUN B

ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. I[IpumeneHue
METAJIJIOB U CIUIABOB (CTallb, 4YyIyH, IIOpAlTIOMUHHM, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX coefnHeHuH. [IoHsATHEe 0 KOPPO3UU METaJIJIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU
[IpupoaHble WCTOYHHMKH YIIIEBOJIOPOAOB (Yroyib, TPHUPOAHBIA Ta3, HEDTh),

MPOIYKTHI UX NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[TepBoHaYaIbHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHCHHSIX

yriaepoaa (MeTaH, 3TaH, OSTHJICH, AaleTHIIeH, ATAaHOJ], TJHIEPUH, YKCYCHas
kucnora). IloHATHE O OWOJOTHMYECKH BaXKHBIX BEIIECTBAX: JKHpaxX, OelKax,

YIJIEBOJIaX — U UX POJIM B )KM3HU YeJIOBEKa
Pacuérnr:

mo ¢popMysaM XUMHYECKUX COSTUHEHUIN

Macchl (MaccoBOi) JJOJIM PaCTBOPEHHOTO BEIIECTBA B pPaCTBOPE
M0 XUMHYECKUM yYpaBHEHUSIM
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