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HOSACHUTEJIBHAS 3AIITMCKA

AnanTupoBaHHAas MporpamMma 1o XuMuu AaéT IPeICTaBICHHE O MeNsX, 00IIel cTtpaTteruu o0ydeHus,
BOCIHMTAHUSA U Pa3BUTHs 00yUaIOUINXCs CPEICTBAMU yU4eOHOro MpeIMeTa, YCTaHaBIUBAET 00s3aTeIbHOE
MIPEIMETHOE COJIEpKAHKE, PETYyCMaTPUBAET paclpeie]IeHHe ero Mo KJaccaM U CTPYKTYPUPOBAHHE 1O
pazzenaM u TeMaM MPOorpaMMbl IO XUMHH, OTIpeIeiieT KOJIUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTHKU COJICPIKAHUS, PEKOMEHIYEMYIO ITOCIIEIOBATEIILHOCTh U3YUCHHSI XUMHUU C YIETOM
MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
0coOeHHOCTeH 00yUaIOIIMXCsl, OTPeIesieT BO3SMOKHOCTH MIPEeIMETa ISl pealin3alui TpeOOBaHUN K
pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHmsl, a TaKXKe TPEOOBAHUH K pe3yabTaTaM OOYUCHHSI XUMUU HA YPOBHE TIeJIei N3ydeHus
MpeIMeTa 1 OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENLHOM JESTEIBHOCTH 00YYarOIIerocst 10 OCBOSCHHUIO
y4eOHOTO CO/IepIKaHUs.

3HaHHME XUMHH CIYKUT OCHOBOM 1 (hOPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIIET0Cs, €ro
MPEJICTABICHUA O MATEPUAIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUECH
MIPEJICTAaBJICHHSI O B3aUMOMPEBPAICHUIX YHEPTHH U 00 IBOJIIOLIUU BEIIECTB B MPUPOJE, O MYTAX
pelIeHus TI00aTBHBIX TPOOJIEM YCTOMYHNBOTO PAa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUECKOH,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, POOJIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOXHOCTEH Al caMOpa3BUTHS U GOPMUPOBAHUS KyJIbTYpPbI JINYHOCTH,
e€ oOuielt U QyHKIUOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMUPOBAHNE MBIIIICHHS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIInXCsl, HABHIKOB
WX CAMOCTOSTEIHbHON yU4eOHOH JeITeTbHOCTH, SKCTICPUMEHTAIBHBIX U UCCIICIOBATEILCKAX YMEHUH,
HEO0OXOUMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B IPO(HECCHOHABEHOU e TENbHOCTH;

3HAKOMHT CO CIIEIU(PUKON HAYTHOTO MBINUICHHS, 3aKJIaJIbIBACT OCHOBHI IIEJIOCTHOTO B3IJIsI/1a Ha
€MHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAIlOM
B (hopMHpOBaHUY €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0yUJaAIONTUXCS;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIa/l B DKOJIOTHUECKOE 00pa30BaHHE 00yJaIOIIHXCS.

JlanHble HampaBiIeHUS B O0yYEeHUN XUMUHU 00ECIIEUNBAIOTCS ClIeNn(DUKON coflep:KaHusl yueOHOTro
TpeIMeTa, KOTOPBIN SBISICTCS Mearormuecky aIallTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKH XUMUU HA
onpeAenEéHHOM dTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011eT0 00pa30BaHUsl OPHEHTHPOBAH HA OCBOCHUE
00y4arOIMMUCS CHCTEMBI IIEPBOHAYATILHBIX MMOHSATHI XUMUHU, OCHOB HEOPTaHUYECKOW XUMHHU U
HEKOTOPBIX OTICIIBHBIX 3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMBI 0 XUMHUU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOT'0 TIOJX0a K €€
n3ydeHnro. CoJiepKaHue CKIIAIbIBACTCS U3 CUCTEMBI TOHITHIA 0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATUH 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHHU30BaHbI MO
MIPUHIIAITY TIOCJICIOBATEILHOTO PAa3BUTHSI 3HAHWI Ha OCHOBE TCOPETHUSCKUX MPEACTABIICHUH Pa3HOTO
YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUWU;

— YYCHHSI O CTPOCHHH aTOMa U XHMHUYECKOH CBSI3M;

— TpeACTaBICHUN 00 dMEKTPOTUTHUECKON IUCCOIMALINY BEIIECTB B PACTBOpaX.

TeopeTrueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPHUYCCKH ITOJTYICHHBIX U OCMBICIICHHBIX
(hakToB, pa3BUBAIOTCS MOCIENOBATENBHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIONHSA (DYHKIIUN
OOBSICHEHHS M POTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOYKHOCTEH IPAKTHYECKOTO IPUMEHEHUS U
MOJTyYEHUS] U3Y9aeMbIX BEIIECTB.

OcBoeHHe MTPOrpaMMBI TI0 XHMHH CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XHMHUSCKON
COCTaBIISIONICH HAYYHON KapTHHBI MHUPa B JIOTHKE €€ CUCTEMHON MPHUPOJIbI, [IGHHOCTHOTO OTHOIIICHUS K
HAayYHOMY 3HAHHUIO U METOJIaM TI03HAHUS B HayKe. V3ydeHne XUMUU TIPOUCXOINT C TIPUBIICYCHHEM
3HAHUU U3 paHee 3YYCHHBIX YUeOHBIX MpeamMeToB: «OKpyxarouuii Mupy, «buonorus. 5—7 Kiacce» U
«®Dusuka. 7 Kmacey.



[Tpu u3yueHNH XUMUU IPOUCXOANUT (POPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW HAYKH Kak 001acTi
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOM JeATEIbHOCTH YeJIOBEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHI. 3a/1a4a yueOHOTO MpeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMBI XUMUYECKUX
3HAaHUI — BaXXHEUIINX (PAKTOB, OHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, JOCTYITHBIX
000011IeHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, S3bIKa HaAyKH, B TPHOOIICHUN K HAYYHBIM METOIaM
MO3HAHUS TPU U3YUYEHUH BEILECTB U XUMUYECKUX peaKiyii, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATEIBHBIX YMEHHUH U UX IPUMEHEHUH B YU€OHO-TI03HABATEIFHON M Y4eOHO-HCCIEeI0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUH MPaBMJI 0€30I1aCHOT0 0OpallleHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Tpu u3yueHnn XMMUU Ha YPOBHE OCHOBHOT'O O0IIETO 00pa30BaHMs BaXKHOE 3HAYCHHE IPUOOPETH
TaKue LeIH, KaK:

— (OopMHPOBaHNE UHTEIUIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CAaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHSITHIO PELIEHUH, CIIOCOOHOH ajanTupoBaThCst K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KU3HH;

— HaIlpaBJIEHHOCTh 0OyUEHHs Ha cCcTeMaTHYeckoe MpUoOIIeHNne 00yJatoIXCsl K CAMOCTOSITEIbHON
[I03HABATEJIbHOM I€ATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (POPMHUPYIOLIMM MOTHBALIMIO U Pa3BUTHE
CIOCOOHOCTEN K XMMUU;

— obecrniedeHne yCIoBHi, CTOCOOCTBYIONMIUX MPUOOPETEHUIO 00YIAFOIIUMUCS OTIBITA Pa3HOOOPa3HOM
JeSITeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), UMEIOIUX
YHHMBEpPCAIbHOE 3HAUCHHE ISl Pa3JIMUHbIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o61ei GyHKIIMOHAIBHON U €CTeCTBEHHO-HAyYHOU TPaMOTHOCTH, B TOM YHUCIIE
YMEHUH 0OBSCHATH U OLIEHUBATh SBJICHHUS OKPYKAIOLIETO0 MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
MIOJTyYEHHbIE ITPU U3yYEHUH XUMHUH, IPUMEHATh UX MPHU PEIIeHUH TPOo0JIeM B TOBCEIHEBHON )KU3HU U
TPYJIOBOH ESTEIBHOCTH;

— ¢opMHpOBaHUE Y 00YJAIOIUXCs TYMaHUCTUUECKUX OTHOILEHUH, TOHUMaHUs IEHHOCTH
XUMUYECKUX 3HAHUM JIJIs1 BBIPAOOTKM SKOJIOTUUECKH 11€71eCO00pa3HOT0 MOBEICHUS B OBITY U TPYI0BOI
JIeSITeIbHOCTH B 1IEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY’KaroIIel PUPOIHON Cpe/Ibl;

— pa3BUTHE MOTHBALUHU K O0YyUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHMSI O0IIIEUeIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiist u
HaIpaBJIEHHOCTHU JaJIbHEHIIET0 00YUYEeHHUSL.

O01ee yrcIo 4acoB, OTBEIEHHBIX U1 U3yUeHHUs XMMUU Ha YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHus,
cocraBiseT 136 yacos: B 8 kinacce — 68 yacos (2 yaca B HeJieni0), B 9 kiacce — 68 yacos (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo M XuMHYecKasi peakuus

ITepuoanueckuii 3akoH. [lepuoanueckas cucrema xuMuueckux aemMeHToB /. . Menzaeneesa.
Crtpoenue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUY CBOMCTB XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MIEPUOJOB, KAJIMS, KAJIBLUA U UX COEAUHEHUI B COOTBETCTBUU C MOJI0KEHUEM BJIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOEHUEM X aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMHUUECKOU CBSI3U. THUIBI KPUCTALNIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKONW PEIETKN U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K pa3JIMYHBIM KJIaCCaM HEOPraHWYECKUX COCIMHEHUN, TEHETUYECKasl CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanmss XuMuaeckux peakiuii Mo pa3IndHbIM MIPU3HAKAM (TI0 YUCITY U COCTaBy
YUYaCTBYIOIINX B PEAKIIMH BEIIECTB, 11O TETNIOBOMY P DEKTY, 110 H3MEHEHHIO CTETICHEeH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB, 110 00PAaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U IHIAOTEPMUIECCKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTHe 0 cKOpOCTH XUMUYECKO# peakiun. [TonsaTue 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHATHE 0 TOMOTEHHBIX U reTeporeHHbIX peakiusax. [lonarue o karanusze. [lonstue o
XMMHUYECKOM paBHOBecuU. DaKTOPbI, BIUAIOIINE HA CKOPOCTh XUMUUECKON pPEaKIMK U NOJI0KEHUE
XUMHUYECKOIO PAaBHOBECHSI.

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OalaHC OKUCITUTENBHO-
BOCCTAaHOBUTENBHOM peakiu. COCTaBIEHUE YPABHEHUIM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C
HCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopus 3NEKTPOIUTUYECKON JUCCOLMAIIUU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHHMOHBI.
MexaHn3M TMCCOLMAlMY BEUIECTB € Pa3IMUHbIMU BUJIAMU XUMHUYECKOH cBsI3U. CTENeHb TUCCOLMALINN.
CunbHbIe U cradble AIEKTPOIUTHI.

Peakiun norHOro oOMeHa. Y ClIoBHsI MPOTEKaHUsI PEaKIMii HOHHOTO 00OMEHa, TIOJTHBIE U
COKpall€HHbIC HOHHBIE YpaBHEHUs peakinii. CBONCTBA KHCIIOT, OCHOBAHUU U COJIEH B CBETE
MIPEJICTaBICHHUH 00 ICKTPOIMTUISCKON Tucconranyi. KauecTBeHHbIe peakiiny Ha HOHBL. [ToHsITHE 0
TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumeHm:

03HAaKOMJIEHHE C MOJAEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB U
HeMeTaIoB (TpaduTa U anmasa), CIIOKHBIX BEIECTB (XJI0pHUIa HaTPHsl), UCCIIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEeaKIK OT BO3ACUCTBUA Pa3IMUHBIX (PaKTOPOB, HCCIEAOBAHNE
3JIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIIECcCa AUCCOLUALMHN KUCIIOT, LEI04Yel U conei
(BO3MOYKHO HCITOJIb30BAHHUE BUJICO MAaTEPHUAIIOB), TPOBECHUE OMBITOB, HILTIOCTPUPYIOIMINX MPU3HAKH
MPOTEKAHUs peaklnii HOHHOTO oOMeHa (0O0pa3oBaHUE OcajiKa, BhIJIEJICHUE Ta3a, 00pa30BaHUE BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOIINX MIPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKluil (TropeHue, peakiuu
pa3oXKeHusl, COeIMHEHNS ), paClIO3HaBaHUE HEOPTaHUYECKUX BELIECTB C MOMOIIBIO0 KAUYECTBEHHBIX
peakuuii Ha HOHBI, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a/ad.

Hemeranibl 1 X COeAUHEHHUS

OO011as xapakTeprucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEePHbIE CTENIEHU
okucyeHus. CtpoeHue 1 pU3nvecKre CBONCTBA MPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUECKHUE CBOICTBA
Ha NpUMepe xJiopa (B3auMOAEHCTBUE ¢ MeTalIaMH, HEMeTaJllaMy, 11eJ04aMu). XJI0pOBOAOPOI.
ComnsiHast KMCIIOTa, XMMMYECKHE CBOMCTBa, MOJyueHue, npuMeHeHue. Jleiictsue xjaopa u
XJIOPOBOZOPOJa Ha OpPraHU3M 4YeJIoBeKa. BakHelne XIOpHUIbl U UX HAXOKIEHHUE B IIPUPOJE.

OOGmras xapaktepuctuka 351eMeHTOB VIA-rpymimbl. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoeHue u GuU3nUecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnotponHbie MOAUGUKAIIMN KUCIOPOaa U cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, pu3nyeckre 1 XuMuueckue cBorucTBa. OKCH/IBI Cepbl KaK MPeACTaBUTENN KUCIOTHBIX
okcuoB. CepHast KHCIIOTa, (pU3HUEcKHe U XUMUYECKHE CBOMCTBA (00IIMe KaK IpeICTaBUTeNs Kilacca
KHUCJIOT U cnenuduyeckre). XuMHUUECKHE pPeakiiy, JexKallue B OCHOBE IPOMBIIIIEHHOTo crioco0a
MOJTyYEHUsT CepHOM KUCIOTHI. [IpuMmenenne ceprHoit kucnotel. ColIM CEpHON KUCIOTHI, KAueCTBEHHAS
peakius Ha cynbdar-uoH. HaxoxxaeHue cepbl U e€ COeUHEHUH B IpHpoJie. XUMHUUECKOE 3arps3HeHNe
OKpY>KaloIlel cpeibl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE T0K/IH, 3arpA3HEHHE BO3/TyXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBpPAILEHHS.

OOGm1as xapakTepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIC
CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHeHNE B IPUPOJIE, PU3NUECKUE U XMMUYECKHE CBOMCTBA.
KpyroBoport a3ora B npupoje. AMMHAK, ero pu3nueckue 1 XUMUYECKHUEe CBOMCTBA, MOJIyUYeHUE 1
npuMeHeHune. Coau aMMOHUS, UX (PU3UUECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peaxuusi Ha MOHbl aMMOHUSI. A30THasl KUCJIOTA, €€ MoylydeHue, (u3nyecKrue 1 XUMHUYEeCKHE CBOWCTBA
(ob1ue Kak mpencTaBUTENs Kilacca KUCIOT U cnenrduyeckue). Mcrnonp3oBaHue HUTPATOB U COJei
aMMOHHUS B KaueCTBE MUHEPAIbHBIX YA00peHUH. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIe cpeibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE JIOXK/IHU, 3arpsi3HEHUE BO3/1yXa, MOYBHI U BOJ10EMOB). Docdop,
ayutotpornHbie Monudukanuu Gocdopa, puznueckue u xummuueckue cBoictra. Oxcun hochopa (V) u
¢dochopHas kucnora, GU3NUECKUE U XMMUYECKHE CBOWCTBA, oyyeHue. Mcnonb3oBanue hocdaros B
KauyecTBE MUHEpAIbHBIX YAOOPEHUH.

O6mras xapakrepucTika 31eMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
CTETIEHU OKUCIICHUA. YTIEpO, aNIOTPONHbIE MOAU(UKALIUY, PACIIPOCTPAHEHNE B IPUPO/IE,



¢du3nveckrue 1 XMMHYECKHe cBoicTBa. Ancopouus. KpyroBopot yraepona B mpuponae. OKcusi
yriepoja, ux (pu3n4eckre 1 XuMHUYECKUe CBOMCTBA, AEHCTBUE HA )KUBbIE OPIaHU3MBI, IOJIYyYEHHE U
pUMEHEHHE. DKOJIOTHIECKUE TPOOIIEMBI, CBSI3aHHBIE ¢ OKCHIOM yriepona (IV), runoresa raobansHOro
MOTEIUICHUS KJIMMaTa, NapHUKOBBIN 3 (eKT. YroapHas KMca0Ta U €€ cosln, UX (PU3HUECKue U
XMMHUYECKHE CBOICTBA, TOJIy4eHNE U puMeHeHne. KauecTBeHHas peakiysi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, IPOMBIIIIEHHOCTH U CEIILCKOM X03AHCTBE.

[TepBoHauYaIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa (MeTaH, 9TaH,
9TUJICH, alleTUJIEH, 3TAHOJ, TIIMIEPUH, YKCYCHast KucioTa). [IpupoaHble HCTOYHUKH YTIIEBOAOPOI0B
(yrousb, IpUPOAHBIA Ta3, HEPTH), MPOIYKTHI X MepepaboTKH (OEH3HH), UX POJIb B OBITY U
MPOMBIIIIEHHOCTH. [ToHsATHE 0 GMOJIOrMUECKH Ba’KHBIX BEILIECTBAX: KUPaAX, OeJIKax, yriieBo1ax — U UX
pOJIu B )KM3HM 4yesoBeKka. MaTepraibHOE €AMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUH.

KpewmHuii, ero ¢pusnyeckue 1 XUMHUUYECKUE CBOICTBA, MOTydYeHue U npuMeHeHne. CoeJMHEeHUs
KpeMHus B nipupoje. O0uue npeacrasineHus oo okcuae kpemuus (IV) u kpeMHuEBo# Kuciore.
Cunukatel, X UCIOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHel1ne cTpouTeabHbIe MaTepHallbl:
KepaMuKa, CTeKJIO, IIEMEHT, 0€TOH, keye300eToH. [IpobieMbl 6€30nmacHOr0 UCTIONB30BaAHUS
CTPOMTEIBHBIX MAaTEPUAJIOB B TIOBCEAHEBHOM JKU3HM.

Xumuueckuii IKCnepumeHm:

u3yueHne o0pa3oB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, TPOBEACHUE
KAueCTBEHHBIX pPEaKLMil Ha XJIOPUA-UOHBI U HAOJI0JCHUE IPU3HAKOB UX IIPOTEKAHMUS, ONBITHI,
oTpakarolue pU3nIecKrue 1 XMMUYECKHe CBOMCTBA raJIOT€HOB U MX COEAMHEHUH (BO3MOXKHO
HCI0JIb30BaHNE BUAEOMATEPHUAIIOB), 03HAKOMIJIEHHE C 00pa3iaMH XJIOPHUI0B (TaJ0reHHUI0B),
O3HAaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeMHEHUSIMH (BO3MOXHO MCII0JIb30BaHHE BUEOMATEPHAIIOB),
HabJt0/IeHue npoiecca 00yriIMBaHus caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
U3y4eHHe XMMUYECKHX CBOMCTB pa30aBlIeHHON CEpHOM KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuu
Ha CyJb(aT-uoH U HaOII0eHUE NTpU3HaKa e€ MPOTEeKaH!sl, 03HaKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBAMHU
a3o0ta, ocdopa 1 uX coeJMHEHUH (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEpHAIOB), 00pa3liaMy a30THBIX
1 hochopHBIX yI0OpEeHU, TTOTydeHne, coOupanue, pacro3HaBaHUe U U3YyYEHUE CBOMCTB aMMHAKa,
MIPOBE/ICHUE KaUeCTBEHHBIX peakluil Ha HOH aMMOHHMS U GochaT-uoH U U3yuyeHHE MPU3HAKOB MX
MIPOTEKaHUs1, B3aUMOJIeMCTBUE KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3ZMOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUAIIOB), U3yUEHHE MOJIeNIel KpUCTAIIIMUECKUX PeETOK anMasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHUE C MTPOLIECCOM aICOPOIIMH PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM MPOTHBOra3a, MojJy4yeHue, coOupaHue, paclio3HaBaHUe U U3y4yeHHEe CBOWCTB
YIJIEKUCIIOrO Ta3a, MIPOBeIeHNE KaUeCTBEHHBIX peakluii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yUeHUE
IIPU3HAKOB UX IIPOTEKAHUS, O3HAKOMJIEHUE C MPOLYKIUEN CUIIMKATHOW ITPOMBIIIJIEHHOCTH, PELICHHUE
JKCIIEPUMEHTAJIBHBIX 337a4 1o TeMe «BaxkHelirie HeMeTaibl U UX COSAUHEHUS».

MetaJibl M X COeIMHEHUS

OO61as xapakTepuUCTHKa XUMUYECKUX FJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX IOJIOKEHUS B
[leproauueckoii cucteMe XuMHIeckux 3y1eMeHToB []. 1. Menzeneesa u ctpoenus aromos. CTpoeHune
MeTaiioB. MeTtannuyeckasi CBsI3b U METAJUITMUECKas KpUCTAITIMYECKas pelI€TKa. DIeKTPOXUMUUECKHM
psia HanpsDKeHUH MeTaioB. PU3MUecKue U XMMUYeCKHe CBOWCTBa MeTailioB. OO1me crnocoob!
noJtydyeHusi MetayyioB. [IoHsATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CrutaBsl (CTaltb, YyryH, JIOPATIOMUHHM, OPOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounbie MeTaiuibl: TTONOKEeHUE B [lepronnueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1.

W. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKJAEHHUE B Tpupoze. Pu3ndeckue 1 XMuMHUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIbI U TUIPOKCHU Bl HATpHsl U Kanus. [IpuMeHeHune menouHbIx
METAJIJIOB U UX COEAVNHEHUH.

[I{erounO3eMeNnbHBIE METAJUIBI MArHUM U KaJdblUi: ITosioxkeHue B [lepnoandeckoit cucreme
XUMHUYECKHX 351eMeHToB [I. 1. MenzaeneeBa, CTpOEHHE UX aTOMOB, HAX0XAEHHUE B IIPUPOJIE.
dusznyeckre 1 XMMUYECKHE CBOMCTBA MarHus M KaJblvs. BaxkHeime coeTMHeHUS Kaablns (OKCHUI,
THIPOKCHUL, cOIH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Anmromunnii: monoxxkenue B [lepruonnueckon cucreme xumuueckux 3nemeHtoB . . Menneneena,
CTPOEHME aToMa, HaXOXAeHHe B npupoe. dusnueckne 1 XUMUUECKHUE CBOMCTBA aTFOMUHUS.
AMpoTepHbIe cBONCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS.



Keneszo: nonoxenue B [lepuonnueckon cucreme xumuueckux annemenToB /. . Menaeneesa,
CTpOCHHE aToMa, HaXxOoXxAeHue B mpupoje. dusnueckue 1 XUMUUYECKUE CBOMCTBa xkemne3a. OKCHUbI,
ruapokcu bl ¥ conu xenesa (11) u sxenesa (III), ux cocras, cBOKCTBA U MOTYyUYEHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3IlaMy METaJIOB U CIUIABOB, UX (DU3MYECKIMHU CBOWCTBAMH, U3yUEHHE
PE3yNIBTaTOB KOPPO3HH METAIIOB (BO3MOXHO MCIOJIB30BaHUE BUAEOMATEPUAIOB), 0COOCHHOCTEH
B3aMMOJEMCTBUSI OKCH/IA KAJIBLIMA U HATPUs C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
HCCIeIOBaHNe CBOMCTB KECTKOM BOJIBI, ITPOIIecca TOPEHHUS Kee3a B KUCI0opoae (BO3MOKHO
KCII0JIb30BaHNUE BUJIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KaY€CTBEHHBIX PEaKI[Mi HAa MOHBI: MarHusl,
KaJIbIIMSI, aTFOMUHUS, ITMHKA, xene3a (I1) u sxenesa (II1), meau (I1), HabmroieHre U ONTMCaHKE TTPOIIECCOB
OKpalllMBaHUs TJIaMEHU MOHAMU HATPUs, KU ¥ KaIbIUs (BO3MOXKHO UCIIOIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIeJOBaHHE aM(DOTEPHBIX CBONCTB I'MAPOKCHIA ATFOMUHHUS U TUIPOKCH/IA IIMHKA,
pelIeHne YKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeIne MeTaIbl U UX COCIUHEHUSD.

XuMus M OKpyxKamoLas cpeaa

BemecTBa 1 MaTepualibl B IOBCEAHEBHOM KU3HU ueloBeka. be3omnacHoe ucnonb30BaHUE BELECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XHMHYECKOE 3arpsi3HEHUE OKPY KaoIeH cpeipl (IpeenbHast JOMyCTUMas KOHLIEHTpalHsl BEIECTB,
nanee — [1/1K). Poib XuMuM B peIieHUH IKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3IoB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpUaJIbl).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIIpeIMETHBIX CBS3EH MPU U3yUYEHUN XUMUU B 9 KIlacce OCYIECTBISIETCS Yepes
HCIIOJIH30BaHUE KaK OOIINUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUMN, SIBIISIOIINXCS
CHUCTEMHBIMU AJI OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAIU3, CHHTE3,
KkiaccuduKalus, NIepuoANYHOCTb, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN d(PPEKT, TEXHOTOTHSI, MATEPUAIBI.

®duzuka: MaTepusi, aTOM, FJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIbI, PaIMOAKTUBHOCTb,
MOJIEKYJIa, ANEKTPUIECKUH 3apsil, MPOBOIHUKH, IOJYIPOBOIHUKH, AUIIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TEJ0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, I'a3, pacTBOP, paCTBOPUMOCTb,
KpUCTAJUTHYECKasi PeIIE€TKa, CTUIaBbl, (PU3UUECKUE BETUYNHBI, UHUIIBI H3MEPEHUsI, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, 6uocdepa, skocucTeMa, MUHEpaJIbHbIE YA00PEHNUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE NCKOMaeMble, TOTUIHNBO,
BOJIHBIE PECYPCBI.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUSA (FA3OBbIA YPOBEHbD)

JIMUHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBbI OCHOBHOTO 00IIIero 00pa30BaHUs JIOCTHTAIOTCS B
X0J1e 00y4YEHUSI XUMUH B €IUHCTBE YI€OHON M BOCTIUTATEIIBHON JIEATEILHOCTH B COOTBETCTBHH C
TPaIUIIUOHHBIMU POCCHICKUMHE COITUOKYIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMYU B 0OIIIECTBE MPaBUJIAMUA M HOPMaMH TIOBEICHHSI M CTIOCOOCTBYIOT IIPOIieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIUATH3AIIH 00YJarOIIHXCS.

JIngHOCTHBIE PE3yJIBTaThl OTPAXKAIOT TOTOBHOCTH 00YYAIONTUXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUECHTALIMN U PACIIHPEHUE OIBITA JISATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC
B YaCTH:

1) mnaTpuoTHYECKOro BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUIECKOMY M HAYYHOMY HACJIEIHIO,
MMOHMMAHHUS 3HAUYCHUSI XUMUYECKON HayKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(pOpMAITUEH O MepeOBBIX JOCTHIKEHUSIX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHOM
XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS

MIPEJICTABJICHHS O COLMATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHUKAaTUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, YICOHOUCCIIEIOBATENHCKOM,
TBOPYECKOM U JPYTHUX BUAAX JCATEILHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOU JACSITETLHOCTH
TIPHU BBITIOJIHEHUH YY€OHBIX, TO3HABATEIBHBIX 33J1a4, BBIMOTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aHMOTIOHUMAHHUIO U B3aMMOTIOMOIIIH B ITPOIIECCE ITOH
yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBEACHHUE U TIOCTYIKU CBOMX TOBAPUIIIEH C
MTO3UITMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOTr0 MO3HAHMSA '

MHPOBO33PEHYCCKUE TIPECTABIICHHUS O BEIIECTBE M XUMUIECCKOU PEAKITHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIONINE OCHOBY JJIsi MOHUMAHUSI CYIIIHOCTH Hay4YHOM
KapTUHBI MUPA, TIPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IIPHUPOJIBI, B3aUMOCBSI3IX
YeloBeKa ¢ MPUPOTHON CpPesioil, O POk XUMHH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATEIIEHBIC MOTUBBI, HAIIPABIICHHBIC HA TIOJyYeHUE HOBBIX 3HAHUN 110 XUMUH, HEOOXO0IUMBIC
I 00BsCHEHUST HAOI0JaeMBIX MPOIIECCOB U SIBICHUM, TTO3HABATENbHOM, HH(OPMALIMOHHON U
YUTATEIHCKOW KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIIHFHON PabOTHI C YIeOHBIMH TEKCTAMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPECTBAMHU MH(POPMAIIHOHHBIX TEXHOIOTHIA;

WHTEpeC K 00YUEHHIO U TTO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOEKTHOM U UCCIIEOBATENLCKOMN IeATeIbHOCTH, K OCO3HAHHOMY BHIOOpY
HaIpPaBJIICHHOCTH W YPOBHS O0yUYECHUS B TaTbHEHIIIEM;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBb:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3II0POBBI 00pa3 KU3HU, OCO3HAHHUE TTOCIEICTBUIN 1 HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MPaBHII 0€301IaCHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

WHTEpEeC K MPAKTHIECKOMY H3yYEHHIO MPOodecCuii U Tpyaa pa3iudHOro poja, YBaXXCHHUE K TPYLy U
pe3yJibTaTaM TPYIO0BOH IEATEIBHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHEHUS NIPESIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIN BBIOOp MHAUBUIYabHOW TPACKTOPUH MPOJOILKEHUS 00Pa30BaHUS C yUETOM
JUYHOCTHBIX MHTEPECOB U CITOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U TTOTPEOHOCTEHH,
yCTENHOM MpodecCuoHANBHOM IeATENHHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHUH, TOTOBHOCTD
aJIaNTHPOBATHCS B TTPo(decCHOHALHOM cpejie;

6) 3K0JI0rM4ecKOro BOCIIHTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOJIe KaK HCTOYHUKY KH3HU Ha 3eMIle, OCHOBE e
CYIIIECTBOBAHMSI, MOHUMAHKE [IEHHOCTHU 3JOPOBOTO U OE30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE IICHHOCTH



co0JII0IeHHs TPaBUJT 0€3011aCHOTO MOBECHUS IIPU PabOTe C BELIECTBAMU, A TAKXKE B CUTYaIHSIX,
YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, N10JIy4aeMble IIPYU U3YYEHUN XUMUH, JJIs PELEHUs 3a1a4,
CBSI3aHHBIX C OKPY>KAIOIIEeH IPUPOIHOMN CPEAOH, IS MOBBIIICHNS YPOBHS YKOJIOTUYECKOU KYJIbTYPBI,
OCO3HaHUs I1100aIbHOrO XapaKTepa 3KOJOTHYECKUX POo0JIeM U MyTel X pEeLIeHUs TOCPEICTBOM
METOJI0OB XHUMHUH, 3KOJOTUYECKOTO MBIIIJIEHUS, YMEHUS PyKOBOJICTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHMKATUBHOHN U COLIMAJIBHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMBIE TSl (YOPMUPOBAHKSI MUPOBO33PEHUS
o0I1eHayYHbIe MOHATHSA (3aKOH, TEOpUs, IPUHLIMI, TUIOTE3a, (PaKT, cucTeMa, IPoLecc, SKCIIEPUMEHT U
JpYyTroe.), KOTOpPbIE UCIIOIB3YIOTCS B ECTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMETaxX U MO3BOJISAIOT Ha
OCHOBE 3HaHUI U3 3TUX NpeAMETOB (POPMUPOBATH MPEJICTABIEHUE O LIEJIOCTHON HayuyHOU KapTHHE
MHpa, U YHUBEpCaJlbHbIE YUeOHbIe 1EeHCTBUS (I03HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHbIE),
KOTOpbIE 00ecnednBatoT GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUNIAHUPOBAHUIO U
OCYILIECTBIICHUIO YYEOHOM 1€ATEIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckue JaeiicTBUSA:

YMEHUS UCTIONb30BATh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS! TP OCBOCHUH 3HAHUM: PACKPBIBATH CMBICI
XUMUYECKUX TTOHATHH (BBLICTSATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMHU
TOHSTHUSIMH ), UCTIOTIH30BATh MOHATHUS JJIsi 00BSCHEHHS OTAENBHBIX (DaKTOB U SIBICHUI, BEIOUPAThH
OCHOBaHHS M KPUTEPHH JIJIS KIIACCU(DUKAIIMN XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MKy 00BEKTaMU U3YUYEHHUS, CTPOUTH TIOTUYECKHE
paccyxienust (MHIYKTUBHbBIC, JETYKTHBHBIC, 10 aHAJIOTHH), IeTIaTh BEIBOIBI U 3aKIFOYCHHUS;

yYMEHHE MPUMEHSTH B MPOIlecce MO3HAHUS MOHATHUS (MPEAMETHBIE U MEeTalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIEC) MOJICIIH, UCIIOIH3YEMBIE B XUMUH, TPE0OPA30BHIBATH IIUPOKO
MIPUMEHSIEMbIE B XUMUU MOJIeJIbHbIE TIPECTABICHNUS — XUMUYECKUI 3HAK (CUMBOII 2JIEMEHTA),
XuMudeckas popMyiia 1 ypaBHEHHE XUMHUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTI03HABATEIHHBIX
3a/1a4, C Y4ETOM 3TUX MOJIEJIbHBIX MPEICTABICHUN BBISBISATh U XapaKTEPU30BAThH CYILIECTBEHHBIE
MPU3HAKU U3YYaEMBIX 00bEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH, BBISBISATH 001I1E
3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUMS B U3YUAEMBIX IpOIIEccax U
SBJICHUSX.

ba3oBble ucciaenoBareabCKue JeiiCTBUS

YMEHHE UCIIOIb30BaTh MOCTABICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KaueCTBE OCHOBBI /IS (POPMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIUILHOCTH BBICKA3bIBAEMBIX
CYXKJICHHH;

MPUOOpPETEHUE OMBITA IO MJIAHUPOBAHUIO, OPTAHU3AIMU U TIPOBEJCHHUIO YICHHUECKHUX
AKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM TPOIIECCa, CAMOCTOATEILHO IPOTHO3UPOBATH €T0
pe3ynbTat, opMyIupoBaTh 000OIIECHHS U BHIBOABI IO PE3yIbTaTaM MPOBEIEHHOTO OMBITA,
WCCTIEOBAHMS, COCTABIIATh OTYET O IPOJICTIaHHON padoTe.

Padorta ¢ unopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIUIO PAa3IMIHBIX BUAOB U (hopm
MPEACTABICHUS, OTY4YaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEPATypa XUMUUYECKOTO
coJiepaHusl, CIIpaBOYHbBIE TTOCOOUS, pecypchl IHTepHeTa), KpUTHIECKH OI[EHUBATH MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE MIPUMEHSATH Pa3INIHBIC METO I U 3aIPOCHI MPU MTOUCKE U 0TOOpE MHMOPMAITUU 1
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHITTOJIHEHUS] yUEOHBIX U TO3HABATENILHBIX 33/1a4
ompeeEHHOTO THIIA, MPUOOPETEHNE ONBITa B 00JACTH MCTIOJIb30BaHUs HH(OPMAITMOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIIQJICHHE KYIbTYPOH aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO BEIOUPATH ONTUMAIIbHYIO (hOpMY MIPECTaBICHHUS HHPOPMAIIAU 1
WUTIOCTPUPOBATH pelIacMble 3a7a9i HECIOKHBIMU CXEMaMHU, THarpaMMaMu, IPyruMu opMaMu
rpauKu ¥ UX KOMOUHAITUSIMU;

YMEHHE HCIIONIb30BaTh U aHATM3UPOBATh B Mpoliecce y4eOHON U MCCIIeI0BATENbCKOM eI TETbHOCTH
WHPOPMAIIHIO O BIUSHUU POMBIIIJICHHOCTH, CEITHCKOT0 X03HCTBA U TPAHCIIOPTA Ha COCTOSIHUE
OKpY>Karolle MPUPOTHON CPEBI.

KoMMyHUKAaTHBHBIE YHHBepcaJbHble Y4eOHbIe 1eiCTBHA:

YMEHHMSI 3a/1aBaTh BOIIPOCHI (B X0JI€ [uanora u (Win) AUCKYCCUH) 110 CYIIECTBY 00CYKIaeMON TEMBI,
(GopMyIMpOBATH CBOU NPEAJIOKEHHSI OTHOCUTENIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auH;

YMEHHUS IPEACTABIATh NOJyYEHHBIE PE3YJIbTAaThl I03HABATEIBHOMN JIE€ATEIbHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJaTh IPE3EHTALMIO PE3YJIbTaTOB BHIIIOJHEHNU XUMUYECKOTO 3KCIIEPUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOKCTB BEIIECTB, YUeOHOTO
MIPOCKTA);

YMEHHSI Y4eOHOI0 COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM [TO3HABATEIbHON U
HCCIIeI0BATENBCKON JESITENbHOCTH IIPU PELIEHUU BO3HUKAIOLINX Mpo0IeM Ha OCHOBE y4€Ta 00IuX
HMHTEPECOB U COIJIACOBaHMsI MO3ULUHN (00CYXkAeHUS, 0OOMEH MHEHUSIMH, «MO3TOBBIE LUITYPMBD»,
KOOp/AMHAIUSI COBMECTHBIX EHCTBUH, onpeieeHre KPUTEPHEB 110 OLICHKE KaueCTBa BHINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaIbHbIE YUeOHbIe 1eCTBHUA:

YMEHHE CaMOCTOSITEIbHO ONPENETSATh e JACSITeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BBIOUPATh Hauboee
s exTuBHBIE CITOCOOHI pellleHrs YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEATI0KEHHBIN aITOPUTM JIEUCTBUI MPU BBINOJTHEHUH 33JaHUI C YUYETOM MOJTYYECHUS
HOBBIX 3HaHUM 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIUAX, OLICHUBATH COOTBETCTBUE
MOJIYYEHHOT'O pe3yJIbTaTa 3asiBJICHHOM 11eJIM, YMEHUE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI,
IpeijiaraéMble B YCJIIOBUM 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeAMETHBIX Pe3yabTaTOB [0 OCBOSHHIO 0053aTEIHLHOTO CO/IeP)KaHUs, YCTAHOBICHHOTO
JTaHHOM (efepanbHOl pabodelt mporpaMMoN, BEIACISIOT: OCBOCHHBIE 00YYaIONUMUCS HAYIHBIC 3HAHUS,
YMEHHUsI U CTIOCOOBI ACHCTBUIA, CTIEIIU(PUUECKHE ISl IPEAMETHOM 001acTu « XUMUS», BUIBI
ACATCIIBHOCTHU 10 TOJTYUYCHUIO HOBOT'O 3HAHHMA, €0 MHTCPIPCTALIUH, npeo6pa3013aHmo 1 NPpUMCHCHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIUSX.

K koHIly 00y4yeHus B 9 ki1acce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCT Y OOYJAIOIINXCS YMEHUMN:

e  PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MTOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTUOH, aHUOH, TPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATEIILHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKAs PEAKLIUA, XUMHAYECKas CBSA3b,
TEII0BOM d(PPEKT peakinu, MOJb, MOJIIPHBIN 00BEM, pacTBOP, JIEKTPOIUTHI, HEAJICKTPOIHUTHI,
INEKTPOIUTHYECKAS TUCCOIMAIINS, PEAKIIUNH HOHHOTO 0OMEHa, KaTalu3aTop, XUMUIECKOe
paBHOBecHE, 00paTUMbIe U HEOOPATUMBIE PEAKITUHU, OKUCITUTEIIbHO-BOCCTAHOBUTEIHHBIC
pEaKUrU, OKUCIUTEND, BOCCTAHOBUTENDL, OKUCIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIN,
aM(}oTepHOCTh, XUMUYECKASI CBSI3b (KOBAJICHTHASI, HOHHAS, METAJUTHUECKAs ), KPUCTAIUTAYECKAST
peLETKA, KOPPO3Usl METAJIIOB, CIUIABBI, CKOPOCTh XUMHUUYECKON PEAKLINU, IPEACIBHO
nonyctuMas konuentpanus [1/IK BemecTna;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHATH 3TH MMOHATHUS TIPU
OIMCaHMUH BEIIECTB U UX MPEBPAILECHUI;

UCTOJIB30BATh XUMUYECKYIO CUMBOJIUKY IS COCTaBJICHUS ()OPMYIT BELIECTB M YpaBHEHUIA
XMMHUYECKHUX peaKiuii;

OIIpEEIIATh BAJIEHTHOCTb U CTENIEHb OKUCIEHUS! XUMUYECKUX JIEMEHTOB B COETUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COeJUHEHUH 110
(dbopmynaM, BUJ XUMUYECKOH CBsI3U (KOBAJICHTHASI, MOHHAs, METAJUTMYECKAas) B HEOPTaHMYECKUX
COEIMHEHUSX, 3aps]] MOHA [0 XMMHUYECKOH (opMyIie, XapaKTep cpesibl B BOAHBIX PaCTBOPAX
HEOPraHWYECKUX COEAMHEHUHN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBath cMbIcl [lepuonuueckoro 3akona /. 1. MenaeneeBa u JeMOHCTPUPOBATH €T0
NIOHUMAaHHKE: OMMCHIBATH M XapaKTepu30BaTh Tabanunyto Gopmy [leproandeckoit cuctemMbl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHAs MOArpymnmna (A-rpymnmna)» 1 «1obo4Has
noarpynna (b-rpymnmna)», Mansie 1 O0IbIINE IEPUOJIBI, COOTHOCHTH 0003HAYCHHS, KOTOPhIE
UMEIOTCS B IEPUOJUUECKOM TabHIle, C YMCIOBBIMH XapaKTepPUCTUKAaMU CTPOECHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj si/ipa, 00IIee YNCIIO JIEKTPOHOB U pacIlpeieieHUe UX
IO AJIEKTPOHHBIM CJI0M), OOBSCHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U X COEIMHEHUH B Mpezenax MajblX IEpUO/I0B U IIIaBHBIX MOATPYIII C YYETOM CTPOSHUS X
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIIUU
(10 YmMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY 3 dekTy, no
U3MEHEHUIO CTENIEHEH OKUCIIEHNUSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CTIEHU(PUUECKUE XUMHUUECKUE CBOICTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPKAasi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIOLMX XUMUYECKUX PEaKIIHii;

COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTHUECKON AUCCOIMAIIMY KUCIIOT, IeJI0Ue U COoJIel, OJHbIE U
COKpaIllEHHbIE YPABHEHUS peaKkii HOHHOTO 0OMeHa, YpaBHEHHsI PeaKIUid, MTOATBEPKIAIOIINX
CYILIIECTBOBaHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3INYHBIX KJIACCOB;

PACKpBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMNA OCPEICTBOM COCTABICHHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKlnii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHAYECKHX TPEBPALICHNAN B PA3THYHBIX YCIOBHSX;

BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO JIOJIO
XMMHUYECKOT0 3JIEMEHTA 10 (GOopMyJie COeIMHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE,
IPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKOW PEaKLInu;

coOroAaTh MpaBuiia MOJIb30BAHUS XUMHUECKON MOCY10H U 1TabopaTOpHBIM 000py/I0BaHUEM,
TaKKe MpaBuia 0OpalieHHs ¢ BEIeCTBAMH B COOTBETCTBUM ¢ MHCTPYKIUSAMHU I10 BHIITOJTHEHUIO
71a00paTOPHBIX XMMHUECKUX OIBITOB MO MOJIYYEHHIO U COOMpPaHHIO ra3000pa3HbIX BELIECTB
(aMMmaKa 1 yraeKucsoro rasa);

MIPOBOAUTH PEaKUy, MOATBEPHKAAIOIINE KAaUeCTBEHHBIH COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMH -, HOUA-, KapOoHaT-, pocdaT-, CUITUKAT-,
cynb(aT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS M HOHBI U3YYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHMUYECKUX BEILECTB;

MIPUMEHSITh OCHOBHBIE OINEPAIlMH MBICIIUTEIbHON AEITEIbHOCTH — aHAIN3 U CUHTE3, CPABHEHUE,
0000111eH1e, CUCTEMATH3AIIMIO, BBISIBIICHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — IS U3yUEeHHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYUHbIE METO/IbI [IO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEalbHbIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
Ne || HammeHnoBaHue pa3ienoB U TEM KomnunuecTtBo yacos OnekTpoHHbIE (ITUPPOBHIE)
/T MIPOrPaMMBbI Beero| Konr- | Ipak- o0pazoBaTeIbHBIE PECYPCHI
POJIbHBIC| THYECKUE
paboTs! || paboTHI

Pa3znen 1. BemmecTBO 1 XUMHYeCKHE PeaKIUn

1.1|[ToBTOpenue u yriayOnenue 3HaHul | 5 1 bubnnorexa [JOK
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636

1.2||OcHOBHBIEC 32aKOHOMEPHOCTH 4 bubnnorexa [JOK
XUMHYECKHMX PEaKIHii https://m.edsoo.ru/7f41a636

1.3 || DnexkTponuTHyeckas IuCCOLHUaLH. 8 1 1 bu6nuoreka [JOK
XUMHUYECKUE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636

‘HTOFO o pazaeny ” 17 ||

‘Paaz[e.n 2. HeMeTa/lJIBI M X COeIMHEHHUS

2.1|006mas xapakTepucTHKa 4 1 bu6mumoreka [IOK
XUMHYECKHX 3J1eMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpymibl. ['anoreHs

2.2|0O0mas xapakTepucTHKa 6 bu6numorexa [IOK
XUMHYECKHX 3JIeMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynsl. Cepa u e€ coeJMHEeHUs

2.3||O0mast xapaKTepruCTUKa 7 1 bubnuorexa [JOK
XUMHYECKHMX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymnsl. A30t, pochop u ux
COCIMHEHUS

2.4 00mas xapakTepucTHKa 8 1 2 bu6mmoreka [IOK
XUMHYECKHX 3JIeMEHTOB [V A- https://m.edsoo.ru/7f41a636
CPYIIIBL. YTIEPOL U KPEMHUN U UX
COCIIMHEHUS

‘I/ITOFO o pazjaeiny ” 25 ||

‘Paaz[en 3. MeTaJi1bl M UX COeIHNHEHHS

3.1||0061mme cBoiicTBa METAIIIOB 4 bu6nuoreka [JOK

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

3.2||Baxxneiimme MeTaIbl U UX 16 1 2 bu6mmorexa [IOK
COCIMHEHUS https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pasenny “ 20 ||

‘Pawen 4. XuMus 1 OKpY:KaoIas cpeaa

4.1|BemecTBa 1 MaTepuabl B )KH3HU 3 bu6nmmorexa [JOK
YyesioBeKa https://m.edsoo.ru/7f41a636

‘HTOFO 0 pasenny “ 3 ||

PesepBHOE BpeMms 3 bubnnorexa [JOK

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO || 68 4 7
I[TPOI'PAMME
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/o

HaumenoBanue pa3aciioB U TEM MPOrpaMMbl

KomnunuectBo yacoB

DnexTpoHHbIE (ITUPPOBLIC)
o0Opa3oBaTeNbHbIE PECYPCHI

Bcero| Konr- [Ipak-
POJIbHBIE || THYECKHE
paboThl || paboThI
Paznea 1. IlepBoHayanbHble XUMHUYECKHE TOHATHUS
1.1|Xumuss — BaxkHast 00J1aCTh €CTECTBO3HAHUS H| 5 2 but6mmoreka [{OK
MPAKTHYECKOHN eATeTbHOCTH YeJIOBEeKa https://m.edsoo.ru/7f41837c
1.2|BemecTBa 1 XMMHUYECKHE PEAKLIUU 15 1 bubnunorexa [JOK
https://m.edsoo.ru/7f41837c
‘HTOFO o pasaeny || 20 || ‘
‘Pa3)1e.11 2. BaxkHeiilne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB ‘
2.1|Bo3nyx. Kucnopon. Ilonsitre 06 okcnmax 6 bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
2.2||Bonopon.IToHsiTHE 0 KUCIOTAaX U COMSIX 8 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.3|Boma. PactBopsr. [ToHsiTHE 00 OCHOBaHUSAX 5 1 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
2.4OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnunorexa [JOK
COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pasneny || 30 ||

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucreMa xumuieckux iementon /1. U.
MemnpeneeBa. CTpoeHue aToM0B. XUMUYeCKas ¢BA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUU

3.1|[Teproanueckuii 3akoH u [leproanyeckas 7 bu6nuoreka [JOK
cUcTeMa XUMHUYECKUX dyieMeHToB J]. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CTpoeHue aromMa
3.2 || Xumuueckas cBsi3b. OKHUCIUTEILHO- 8 1 bubnuoreka [JOK
BOCCTAHOBUTEIILHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Wroro no pazneny 15 bubmuotexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
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MNOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC

Ne Tema ypoxka KomnuecTtBo 4acos | Hata DnexTpoHHbIEe HU(PPOBHIE
n/m Beerol Kont- Ilpak- |[13yuenus o0pa3oBaTenbHBIE PECYPCHI
POJIbHBIC || THYECKHE
paboThl | pabOThI
1 |[lepuommyeckuii 3aKoH. 1 bu6mmoreka [JOK
[Mepuoauyeckas cucTeMa XUMHYSCKUX https://m.edsoo.ru/00adb59e
sneMeHToB /. 1. MeHnneneera
2 ||3akOHOMEpPHOCTH B U3MEHEHUU CBOMCTB|| 1 bubnmoreka [JOK
XHUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEPUOIOB
3 ||[Knaccuduxamnus u HOMEHKIATypa 1 bubnmorexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 || Buapl XUMHUYECKOU CBA3U U TUIIBI 1 bu6mmoreka [JOK
KPHUCTAJUTUYCCKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 |[Kontponbhas pabota Nel mo teme 1 1
«IToBTOpEHUE U yriTyONeHHE 3HAHUH
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiaccay
6 |Kmaccudukanus XuMHIECKUX PEaKIIHMA 1 bu6mmoreka [JOK
0 pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
7 |IloHATHE O CKOPOCTH XUMHUYECKOM 1 bubnnorexa HOK
peakiuu. [ToHSATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
8 |[ToHsTHE O XUMUUYECKOM PAaBHOBECHH. 1 bubmuotexa [JOK
dakTopbl, BIUSIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKON PEaKIuy U TIOJI0KECHUE
XUMHUYECKOTO PABHOBECHS
9 ||OkuCIHTEIbHO-BOCCTAHOBUTEIIHHBIC 1 bu6mmoreka [{OK
peakiuu https://m.edsoo.ru/00adcade
10 || Teopus 351€KTPOIUTHIECKOM 1 bub6nuorexa LIOK
nucconnranuu. CibHbIE U cl1a0ble https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 |MonHble ypaBHEHHUS peakLuil 1 bubmuorexa [IOK
https://m.edsoo.ru/00add448
12 || Xumuueckue CBOMCTBA KUCIOT U 1 bu6mmoreka [JOK
OCHOBaHHIA B CBETE MPEJICTABICHHI 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON TUCCOIIUAITUT
13 || Xumuueckue cBOMCTBA COJICH B CBETE 1 bu6mmorexa [JOK
NpeACTaBACHUN 00 3JCKTPOTUTHUCCKON https://m.edsoo.ru/00add8b2
JUCCOLIUAITII
14 |[IToHsTHE O THAPOITHU3E COJICH 1 bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
15 ||O0001IeHEe U cucTEMAaTH3aINs 3SHAHUHA 1 bubmnoreka [HOK
https://m.edsoo.ru/00addd12
‘16 HHpaKTqu(:Kaﬁ pabota Ne 1. «Pemenune H 1 ” ” 1 ” HBI/I6JII/IOTeKa HOK ‘
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Ne Tema ypoka KonuyectBo yacos Hara DJeKTpOHHBIE IIU(PPOBBIE
n/m Beeroll Kownt- Ilpak- |[A3YdeHHs o0pa3zoBaTeIbHBIE PECYPCHI
POJIBHBIC | THUECKHUE
paboThl | paboThI
HBKCHepI/IMeHTaHBHHX 3a7a9» “ “ “https:// m.edsoo.ru/00addbfa |

17 |KontpomnbHas pabora Ne2 no Teme 1 1 bubnnorexa IOK
«INEeKTPOIUTHIECKAS TUCCOIHAIIHS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)

18 ||O6m1ast xapakTepucTHKa rajJoreHoOB. 1 bubmuorexa [JOK
XUMHYECKUE CBOMCTBA HA PUMEPE https://m.edsoo.ru/00addfe2
xJiopa

19 | XmopoBomopoa. ComsiHast KUCIIOTa, 1 bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA, MOJTyUYCHHE, https://m.edsoo.ru/00ade104
pUMEHECHUE

20 ([IpaxTuueckas padota Ne 2 o teme 1 1 bubnuorexa [IOK
«[Tonmy4eHue COSIHOM KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4YEHUE €€ CBOUCTBY»

21 ||BbruncieHus o ypaBHEHUSAM 1 bubmuorexa [IOK
XUMHYECKHX PEaKIUii, €CIIH OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

22 ||O61mas xapaKTepuCTHKa JIEMEHTOB 1 bubnnorexa HOK
VIA-rpynmnsl https://m.edsoo.ru/00ade64a

23 | AstoTpoIiHbIe MOJU(HKAIINN CEPHI. 1 bubmuorexa [IOK
HaxosxaeHne cepsl U €€ COeIMHEHHI B https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKHE CBOWCTBA CEPhI

24 |CepoBomopon, cTtpoenue, puznyeckue u| 1 bubmmoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 |Okcunsl cepbl. CepHasi KUCIIOTA, 1 bubnuorexa [IOK
(bu3ryYecKre 1 XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHUE

26 || Xumuueckue peaxim, JeKale B 1 Bbu6mmorexa [JOK
OCHOBE MTPOMBIIIIEHHOTO CIIoco0a https://m.edsoo.ru/00adec8a
MIOJIy4E€HUS] CEPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolllei cpebl COETUHEHUSIMU
cephl

27 ||Beruucnenue MaccoBOi A0 BRIXOAA 1 bu6mmoreka [JOK
NPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a

28 ||O0mas xapakTepHUCTHKA FIIEMEHTOB 1 bubnmoreka [JOK
VA-rpynnsl. A30T, pacripoCcTpaHEHHE B https://m.edsoo.ru/00adeea6
npupoze, GU3NIecKue 1 XUMHIECKUE
CBOMCTBA

29 ||AMMHaK, ero pu3MvecKue u 1 bubnunorexa [IOK
XMMHUYECKUE CBOMCTBA, MOJyYCHUE U https://m.edsoo.ru/00adf004
NPUMEHECHUE

30 ([IpakTuueckas padota Ne 3 o reme 1 1 bubnuorexa [IOK
«[lony4yeHne aMmmMuaKka, M3y4eHUe ero https://m.edsoo.ru/00adf180
CBOMCTB»



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf180

Ne Tema ypoka KonuyectBo yacos Hara DJeKTpOHHBIE IIU(PPOBBIE
n/m Beeroll Kownt- Ilpak- |[A3YdeHHs o0pa3zoBaTeIbHBIE PECYPCHI
POJIBHBIC | THUECKHUE
paboThl | paboThI

31 ||A3oTHas KHCIOTa, €€ PUINICCKUE U 1 bubmanoreka IIOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 |Ucnonbp3oBaHrEe HUTPATOB U COJIEH 1 bub6nuorexa [IOK
AMMOHHS B KA4€CTBE MUHEPATbHBIX https://m.edsoo.ru/00adf518
ynobpenuit. XuMHueckoe 3arps3HeHne
OKpY>Karollei cpebl COCTUHEHUSIMU
azora

33 ||Docdop. Oxeun pochopa (V) u 1 bubmmorexa [JOK
dochopHas Kuciaora, PU3HUCCKUE U https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOMCTBA, MOJyYEHUE

34 |[Ucnonn3oBanue GocharoB B kKadecTBe 1 bubmmorexa [JOK
MHHEPATbHBIX YI00pEHH. https://m.edsoo.ru/00adfc20
3arpsi3HeHUe NPUPOJHON CPEIb
docharamu

35 || Yrnepona, pacnpocTpanenue B mpupoje, | 1 bubnuorexa [IOK
bu3ryecKre U XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c

36 ||Oxcuabl yriepoja, ux Gpu3ndecKue u 1 bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA. DKOJOTHUECKUE https://m.edsoo.ru/00adfebe
po0JIeMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa (IV)

37 ||YronpHas KHCIIOTa U €€ COln 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae006c¢

38 ||[IIpaktuueckas pabota Ne 4 mo Teme 1 1 bubnmorexa [JOK
"Tlony4yeHne yrieKucIoro rasa. https://m.edsoo.ru/00ae027e
KauectBenHnas peaxius Ha KapOOHaT-

HOH"

39 |[TepBoHavabHBIC TTOHATHS 00 1 bubnunorexa [JOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIIMHEHUSIX yriiepoja

40 [KpeMmHwuii 1 ero coeuHeHUs 1 bub6nuorexa LIOK

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

41 |[Ipaktrueckas padota Ne 5. Pemenue 1 1 bubmuorexa [{OK
IKCIIEPUMEHTAIILHBIX 33/1a4 [0 TEME https://m.edsoo.ru/00ae0bf2
«BaxxHelmme HeMeTauIbl U UX
COCIIMHEHUS

42 [KonTponbHas padota Ne3 o Teme 1 1 bubnnorexa [IOK
«BaxHeiinme HeMeTauTbl U UX https://m.edsoo.ru/00ae0el8
COCIIMHEHUS

43 ||O0mas xapaKTepruCTUKa XUMHUIECKIX 1 bubnmorexa [JOK

3JIEMEHTOB — METaJIOB.
Meranueckas CBsi3b U
MeTaJuIMYecKasi KpUCTaNINYEeCKast
pemérka. Pu3nvyecKue CBOMCTBA
METaJUIOB

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



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae0e18
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Ne Tema ypoka KonuyectBo yacos | Hara DJeKTpOHHBIE IIU(PPOBBIE
n/m Beeroll Kownt- Ilpak- |[13ydenus 00pa3oBaTeIbHBIE PECYPCHI

POJIBHBIC|| THYECKHUEC
paboThl | paboThI

44 | XuMHrUecKue CBOICTBA METAJIIIOB. 1 bubmanoreka IIOK
DNEeKTPOXUMHYECKUHN PsiJl HATTPSDKEHUN https://m.edsoo.ru/00ae1156
METaJJIOB

45 ||O6mue crnocoOsl MOTyYeHUs METAJIOB. || 1 bubmuorexa [JOK
CrunaBbl. BeruncieHus o ypaBHEHUSIM https://m.edsoo.ru/00ae1156

XUMHYECKHUX PEAKIUi, €CITU OJNH U3
PEareHTOB COJIEPKUT MIPUMECH

46 |[ToHsiTHE O KOPPO3HH METAIIIOB 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae1278

47 ||IIlemoyHbIec METAJLIBI 1 bubmuoreka [{OK
https://m.edsoo.ru/00ae14b2

48 ||OxcuaBl ¥ THAPOKCHIBI HATpHS U Kamust || 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

49 |[LlenoyHo3eMEIbHBIC METAILIBI — 1 bubmuoreka [JOK
KaJbIIMH U MarHUH https://m.edsoo.ru/00ae15e8

50 ||Baxkueiimre coeTMHCHUS KaTbILIHS 1 bu6mmoreka [JOK

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

‘51 HO606H.IGHI/I€ U CUCTEMAaTH3ays 3HAHUHA H

52 |’ KécTtkocTh BOIBI M CIIOCOOBI €6 1 bu6mmoreka [JOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886

53 ||[IIpaktrueckas pabota Ne 6 o Teme 1 1 bubmuorexa [JOK
"XEcTKoCTh BOALI M METOBI €8 https://m.edsoo.ru/00aelae8
ycTpaHeHHs"

54 || AmroMuHUH 1 bu6mmoreka [IOK

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

55 ||AmdoTepHBIe CBOICTBA OKCHIA U 1 bubnuorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64

56 (XKene3o 1 bu6mmoreka [JOK

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

57 ||Okcuapl, THIPOKCHUIBI U COJIH JKeJle3a 1 bu6mmoreka [IOK
(IT) u »xene3a (I1I) https://m.edsoo.ru/00ae35e6

|58 HO606HICHI/I€ U CHCTEMaTU3allusa 3HAHUI H “ “ “ “

59 |[ITpaktrueckas padota Ne 7. Penienue 1 1 bubmuorexa [JOK
IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME https://m.edsoo.ru/00ae3de8
«Baxknenmue MeTalIBl M UX
COCIUHCHHS

60 ||BeruncieHus mo ypaBHCHHSIM 1 bubnmorexa [JOK
XUMHYECKHX PEaKIuii, eCIIi OJIUH U3 https://m.edso0.ru/00ae1750

peareHToB J1aH B U30BITKE WU
COAEPKUT NpuMecH. Beruncienus
MacCOBOM J0JIM BbIXOJa NPOAYyKTa
peakuuu

|61 HO606HIGHI/I€ U CHCTEMaTU3allusa 3HAHUI H 1 “ “ “ “
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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/o

Tema ypoxka

KoauuectBo yacos

Bcero

Kont-
POJIbHBIC
paboThI

[Ipak-
TUYECKHE
paboThI

ara
W3yYCHUS

DJeKTpOHHBIE IIU(PPOBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

62

KonTponshas padora Ne4 o teme
«BaxkHenime MeTajuibl 1 UX
COEIMHEHUA

1

63

BemectBa u Marepuansl B
MIOBCEIHEBHOM JKM3HU YEJIOBEKA

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaroIleH cpepl

Bbu6mmorexa [JOK
https://m.edso0.ru/00ae4270

65

Ponp xuMuu B perieHnn
HKOJIOTUYECKUX MPOOIEM

bubmuoreka [{OK
https://m.edsoo.ru/00ae4270

66

PesepBHbIif ypok. O6001IeHHE 1
CUCTeMaTH3aIvsl 3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHeiit ypok. O600ICHHE 1
CHCTeMAaTH3aIlMs 3HAHUH

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adb33c

68

PezepsHslil ypok. O6001menue u
cUCTeMaTu3alus 3HaHUU

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

IIpoBepsiemble TPeOGOBaHMS K pe3yIbTATAM OCBOEHUS OCHOBHOM
oOpa3oBaTe/ibHOM Mporpammael (9 Kiaacce)

Kon
IPOBEPSIEMOTO
pe3ynbraTta

[TpoBepsieMbie TPEIMETHBIE PE3YIbTAThl OCBOCHHS OCHOBHOM
00pa30BaTeNLHOM MPOTrPaMMBl OCHOBHOTO 00IIIEro 00pa3oBaHUs

1 ITo Teme: "BemecTBo 1 xuMuueckas peakus"

1.1 pacKpbIBaTh

3JIEKTPOJIUTHI,

CMBICJI

OCHOBHBIX
HEAJIEKTPOJINTHI,
peaknMu HMOHHOrO OOMEHa,

XHUMHUYCCKUX
OJICKTPOJIUTHUYCCKAA
KaTaJInu3aTop,

HOHSITUH:
JTUCCOITHAITHS,
XMMHUYECKOE paBHOBECHE,

pacTBop,

O6paTI/IMLIe u H€O6paTI/IMI)I€ pCaKkuun, OKUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIC
pCaKknun, OKHCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJICHUC N BOCCTAHOBJICHUC,
aJIoTpoNus, aM(pOTEepHOCTh, XUMHUYECKasl CBsI3b (KOBaJCHTHAsl, MOHHAs,
MeTaJUIMuecKasi), KpPUCTAJUIMYECKasl  PpEeIIeTKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peakiuu

1.2

HWIUIIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MMOHATHA |
MNPUMCHSATDH 3TU MOHATHSA ITPU OIIMCAHUUN BCIICCTB U UX HpeBpaIlIeHI/Iﬁ

1.3

COCTAaBJIATH ypaBHeHI/ISI BHGKTpOHI/ITI/I‘-ICCKOf/'I aucconualimun KHCJIIOT,
IIEJI0YEH M COJIeH, MOJIHBIC U COKpAIIEHHBIC YPABHCHHS PEaKIIuii HOHHOTO
oOMeHa

1.4

PaCKpbIBaTb CYHIHOCTb OKHCJIIHMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/If/'I
MOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

1.5

IMPOBOAUTH paCyYCThI [0 YPABHCHHUIO XUMHYECKOH peakuuu

ITo Temam: "Hemetasiel M ux coemuHeHus" um "Meramisl U HX
coequHeHus"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHENU(PUUESCKHE XUMHUYCCKHE
CBOMCTBA TMpPOCTHIX U CIOXKHBIX BELIECTB, IMOATBEPKJIas OMNHCAHUE
MpUMepaMu MOJEKYJISIPHBIX W HOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX peaKInii

2.2

COCTaBJISITb  YPAaBHCHUA peaKHHfI, MNOATBCPKKAAOIUX CYIIECCTBOBAHUC
TCHETHYCCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMUS,
BO3MOXHOCTM IIPOTEKAHUS XUMHUYECKUX NPEBPALICHUNW B PpPa3IM4HBIX
YCIIOBHSIX

24

CIeAOBaTh  MpaBUJaM  MOJb30BaHMS  XUMHYECKOHM  MOCYAOM |
nabopaTopHbIM 000pYJOBaHMEM, a TaKXKe TNpaBUiiaM OOpalleHus] C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB 10 TIONYyYEHUIO U COOUPAHHUIO
ra3000pa3HbBIX BEMIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

NPOBOJUTh  PEaKIMH, TOATBEPXKIAIOIINE  KA4YeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITYTEM XJIOPHI-, OPOMUI-,
noaua-, kapOoHaT-, docdar-, CHUIMKAT-, CyJIbdaT-, TUIPOKCHUI-HOHBHI,
KaTHOHBl aMMOHWSI, MOHBI HM3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPAaX HEOPTaHWYECCKHUX BEIIECTB

ITo Teme: "Xumus u okpyxatromas cpena'

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XuMmuueckux moHstuid: ITJIK Bemiectsa;
KOppO3Hs METAJUIOB

3.2

MIPUMEHSTH OCHOBHBIC OTICPAIIUU MBICTUTCIILHOMN JIEATEIPHOCTH - aHAJIA3 H
CHUHTE3, CpaBHEHHE, O0OOIIeHHe, CHUCTEeMATH3aIMI0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H - JUIS W3YYCHHUS CBOWCTB BEIECTB H
XUMHUYECKUX pEaKUUi; eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS -
HaOJI0/ICHUE, W3MEPCHHE, MOJCIIMPOBAHHUE, SKCIICPUMEHT (pealbHBIA U
MBICIICHHBIN )

IIpoBepsiemble 3JieMeHThI coep:kaHus (9 Kiacc)

Kon [IpoBepsieMblii 37IEMEHT COJIEPKAHUS
1 BemectBo 1 xuMnueckas peaxkuus. [loBropenue
1.1 [Tepuonnueckuii 3akoH. llepuoanyeckas cucrema XuMu4eckux syemeHToB [[. M.

MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMWCTB
XUMHUYECKHUX DJJIEMEHTOB MEPBBIX TPEX IMEpPUOAOB, Kalusl, KalblUusi U HUX
COCAMHEHU B COOTBETCTBHM C IIOJOXEHUEM 3JIeMEeHTOB B Ilepmoanueckoi
CUCTEME U CTPOEHUEM UX aTOMOB




1.2

CrpoeHue BemecTBa: BHUIbl XHMHUYECKOM CBSI3U. THIBI KPUCTATUTMUECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUINYECKON PELIETKU U
BUJa XuMudeckoi cBs3u. Knaccuduxamuss u HOMEHKIaTypa HEOPraHUYECKHX
BEIIECTB (MEXKIyHApOAHAas M TpHUBMAJbHAs). XMMHUECKHE CBOICTBA BEILECTB,
OTHOCSIIMXCS K  Pa3iIMYHBIM  KJIaccaM  HEOPTraHUYECKHX  COCAMHECHHH,
TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB

1.3

Knaccugukanuss XuMUYECKUX PEakIid M0 pa3IMyHbIM IpU3HAKaM (110 YUCITy H
COCTaBy YYAaCTBYIOIIMX B pEaKUUU BEHIECTB, MO TeIoBoMy 3ddeKry, 1Mo
M3MEHEHHIO CTETICHEeH OKHMCICHUS XUMHUECKUX JIEMEHTOB, 110 00paTUMOCTH, 1O
YYACTHIO KaTajan3aTopa). DK30- u SHIOTEPMUUYECKHE peakuuu,
TEPMOXUMHUYECKHE ypaBHEHUS. [ToHATHE O CKOPOCTH XUMHUUYECKOHN peakluu

1.4

[Tonsatne 06 OOpaTUMBIX M HEOOPATHMBIX XMMHUYECKHX peakuusx. [loHstue o
TOMOTEHHBIX U I€TEPOreHHBIX peakuusax. [IoHsTHE 0 XMMHUYECKOM paBHOBECHH.
@akTopsbl, BIHAKOIIME HA CKOPOCTh XUMHUYECKOM pPEaKIMM M IOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHUS

1.5

OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC peaxium, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIPHO-BOCCTAHOBUTENIbHON  peakiuu.  CocTaBieHWE  ypaBHEHUH
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMiA C HCIOJb30BAaHHEM METOJa
3JIEKTPOHHOTO OanaHca

1.6

Teopusi PMEKTPONIUTUYECKON TUCCOLUUALUU. IJIEKTPOIUTHI U HEIICKTPOJIMTHI.
Katuonbl, annonsl. MexaHu3M JUCCOLMALMU BEIIECTB C Pa3IMYHbIMU BUAAMU
xumuueckoi cBs3u. Crenenp nuccounanuu. CUIIbHbIE U CIa0ble AIEKTPOJIUTHI.
Peakiun noHHoro oOMeHa. YcIoBHsS NPOTEKAHUs pEaKUUil MOHHOTO OoOMeHa,
MOJHBIE M COKpallCHHbIE HOHHBIC YpaBHEHUs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBAaHMH M coOJled B CBETe MPEACTaBICHUN 00 DICKTPOIUTHUECKOU
nucconuanuu. KauectBeHHble peakiiui Ha MOHBL. [[oHsATHE O THApPOIU3E CoJeit

1.7

XUMUYECKUI HSKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISIMH KpPUCTATHYECKUX
pEIIeTOK HEOPTaHWYECKUX BEIIECTB - METaUIOB W HEMeTauioB (Tpadurta u
anMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHUA); HCCIICIOBAHHE 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOW pEaKIUUd OT BO3JACHCTBUS Pa3INYHBIX (PaKTOPOB;
UCCIIEIOBaHUE  JJIEKTPONPOBOJHOCTH  PacTBOPOB  BEILECTB,  IMpoliecca
JUCCOLIMAIIMM  KHUCJIOT, IIejdoued ¢ coyied (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB); MPOBEJCHHE OMNbBITOB, WUIIOCTPUPYIOMIUX  PHU3HAKU
NPOTEKAHUsI peakinii HOHHOTO oOMeHa (0Opa3oBaHMe OCajKa, BBIACICHHUE rasa,
oOpa3oBaHHE BOJbl); OMBITOB, HWUIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakIuil (TOpeHUe, peakluH Pa3I0KEHHUS, COCAUHEHUs);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX PEAKIIHiA
Ha MOHBI; pEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

Hemeramis! 1 ux COCIUHCHUA

2.1

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB - TaJOreHoB. XWMHYECKHE CBOMCTBA Ha TMpPUMEpE  XJopa
(B3aMMOJEHCTBUE C MeETalJIaMM, HEMeTajllaMH, ILIelouyaMH). XJIOPOBOJIOPO/I.
ConsiHasg KMCIOTa, XUMUYECKHE CBOICTBa, MOJyuyeHUe, puMeHeHue. [lefictBue
XJIOpa U XJIOPOBOAOPOJAa HAa OPraHu3M 4eloBeKa. BakHelne XJIOpuAbl U UX
HaXO0XJIEHHE B IPUPOJIE




2.2

OObmas xapaktepuctuka 3yeMeHTOB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe CTeneHH okucieHus. CTpoeHue u (uzndeckre CBOMCTBA
MPOCTBIX BELIECTB - KUCIOpPOJa U Cepbl. AJUIOTPONHbIE MOAUDUKAIIH
KHCIIOpOJla M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPON, CTPOECHHE,
¢busznuecknue W XuUMHYecKkHe cBoWcTBa. OKCHIBI cepbl Kak MPeACTaBUTEIU
KHUCJIOTHBIX OKcHIoB. CepHasi KHCIOTa, (PU3MYECKHEe M XMMHUYECKHE CBOWCTBA
(oOmue Kak MpeACTaBUTENS Kjacca KUCIOT M crenududeckue). XuMHUIECKHE
peakiuu, Jexallue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOJy4YeHHs CEpHOM
kuciotel. [Ipumenenne. Conu CEpHOM KHCIOTHI, KAa4eCTBEHHAs pEAKIUS Ha
cynbdar-uon. HaxoxxaeHue cepbl U €€ COCOUHEHUH B NpHpone. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIed Cpeabl COCTUHEHHSIMH Cepbl (KUCIOTHBIE MO,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILECHHS

2.3

OOmast xapakTtepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTE€PHbIE CTEINIEHU OKUCIIEHUS. A30T, pacCIpOCTpaHEHUE B IPUPOJIE,
¢dusnueckue U XUMHYECKHe CBOMCTBAa. KpyroBopoT azora B mpupojae. AMMHAK,
ero (usnueckue M XMMUYECKHE CBOWCTBA, MOJydyeHHe U npumeHenue. Conu
dMMOHMUA, UX (1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBenHas
peakius Ha MOHBI aMMOHMs. A30THas KUCIOTa, €€ IMoJlydyeHHe, GU3N4ecKue u
XMMUYECKHe CBOWcTBa (0OImME Kak TMpeACcTaBUTENs Kiacca KUCIOT M
cneuuduyeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KayecTBe
MUHEPATBHBIX yn00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpesbl
COCAMHEHUSIMM a30Ta (KUCJIOTHbIE MAOKIU, 3arpsi3HEHHE BO3/yXa, IOYBBl U
BOJIOEMOB)
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®ocdop, amrorponHsle Monupukanuu Qocdopa, ¢uznUeckrue U XUMHUYECKHE
cBoiictBa. Oxcua docdopa (V) u docdopHas kucnora, QGuU3NIECKUE U
XUMHUYECKUE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢GochatoB B KayecTBe
MUHEPATBHBIX YI0OPEHUIA

2.5

OObmass xapaktepuctuka syeMeHTOB I[VA-rpymmel. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHW OKHUCICHHs.  YTJIEpOI,  aUIOTPOITHBIC
MoauduKanuu, pacrupocTpaHeHHe B MpUpoAe, (U3MYECKHEe H XHUMHUYECKUE
cBoiicTBa. Ancopbums. Kpyrosopot yriepoaa B npupojae. Okcumbl yrieposa, ux
duznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIE OPTaHHU3MBL,
MOJTydeHUE W TPUMEHEHHE. DKOJOTHYECKHUE TMPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV); rumote3a rio0albHOTO TOTEIUICHHUS KIWMAaTa; MapHUKOBBIM
s dexT. YroapHas KUCTOTA U €€ CONMH, MX (U3HUECKHE U XUMHUECKHE CBONCTBA,
noilyueHue W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIIIECHHOCTH U CEIbCKOM
XO034ICTBE

2.6

[TepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUAX
yriaepoaa (MeTaH, 3TaH, JTWUJIEH, AUETHIEH, O3TaHOJ, TJIHMIEPUH, YKCyCHas
kucnora). Mx cocraB m xummudeckoe crtpoeHue. [loHsTHe o OMonOruuecku
BaYKHBIX BEIECTBAX: )KMpax, OeiKax, YriieBoAax - U UX POJIM B KU3HU YEIOBEKA.
MatepuanbHO€ €AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUN

2.7

Kpemuuii, ero ¢pusndeckne 1 XMMHYECKUE CBONCTBA, IMOJIyY€HHE U TIPUMEHEHHE.
Coenunenusi kpeMHus B npupoje. Obmue npeacraBieHuss 00 OKCUAE KPEeMHUS
(IV) u xpemnaueBoit kucnore. CUIMKAThI, UX UCIOIH30BAaHUE B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH. BaxkHei1ine cTpouTeNnbHbIE MaTepuaibl: KepaMUKa, CTEKIIO,
[eMeHT, OeToH, xkene300eToH. [Ipobnembl 6e30MacHOrO  WCIOJIB30BAHUS




CTPOUTEIIBHBIX MaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMUYECKHI SKCIEPUMEHT: H3ydeHHe oOpa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEJACHUE KAa4ECTBEHHBIX PEAKLHUW Ha XJIOPHI-
MOHBl W HAOJMIOJEHHE TMPU3HAKOB WX MPOTEKAHUS; OIbIThL, OTpa)kKarollue
¢u3nuecKkre U XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHANIOB); O3HAKOMIIEHHE C o0O0pa3lamMH XJOPHI0B
(raoreHuI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl W €€ COCAMHCHUSIMU
(BO3MOXKHO  HMCIOJIb30BaHHE BHJAEOMATEpUasoB); HaOMIOJEHHE IMpoliecca
oOyrIMBaHUs caxapa MOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI;
M3Yy4YeHHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHON KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha CyiabpaT-uoH | HAOIIOACHHWE TMpH3HAKa ee
MPOTEKaHUs; O3HAKOMJICHHE ¢ (PU3UUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa U ux
COCAMHEHUH (BO3MOXKHO HCIIOJBb30BaHHE BHCOMATEpUANIOB), 0Opa3namu
a30THBIX ¥ (PocopHBIX ymoOpeHuii; moydeHHe, COOMpaHne, pacro3HaBaHue U
U3Y4YEHHE CBOMCTB aMMMaKa; IIPOBEJIECHUE KAYECTBEHHBIX pEaKUUil Ha HOH
amMmmMoHusa W (Qochar-MOH UM U3YUYEHHE TPU3HAKOB HUX  IPOTEKaHUS,
B3alMOJICIICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MEIbIO (BO3MOXHO
UCIIONIb30BaHUE BHAEOMATEPUANIOB); M3yYEHHE MOJENeH KpPUCTATHYECKUX
penieTox anmasa, rpaduTta, QyjuiepeHa; 03HaKOMIICHHE ¢ MPOIIECCOM aaCcopOIiu
PacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM IMPOTHUBOrasa;
[oJIyueHue, cooupaHue, paclo3HaBaHUE U U3YUYEHHUE CBOWCTB YIJIEKUCIIOTO rasa;
MPOBEJICHNE KaUYECTBEHHBIX PEaKIiil Ha KapOOHAT- U CUJIUKAT-UOHBI U U3yYCHHE
IIPU3HAKOB MX HPOTEKAaHUS; O3HAKOMJIGHWE C MPOIYKUUEH CHIMKAaTHOU
MIPOMBIIIJICHHOCTH; PelIeHHE YKCIIEPUMEHTAIbHBIX 33/1a4 1o Teme "Baxueiimue
HEMETaJUIbl U UX COeuHeHus"

Mertannsl 1 uxX COCINHCHUA

3.1

OO6mrast XapakTepUCTHKA XUMUYECKUX SJIEMEHTOB - METAJIJIOB HA OCHOBAaHUHU UX
nonoxxkenuss B llepuomnueckoir cucreme XuUMHAYECKuUX dnemeHTtoB J[.U.
MenneneeBa u crpoeHust atToMoB. CTpoeHHe MeTayuioB. MeTtauinueckas CBsI3b U
MEeTaJuIMuecKasi  KpUCTAJIMYecKas  pelleTKa.  DIEKTPOXUMHUYECKUH  pAl
HaIpsSHKEHUN METaJUIOB

3.2

duznueckre ¥ XUMHYECKUE CBOMCTBAa MeTayioB. OOmue crocoObl MOTydeHUs
meTtawioB. Ilondarue o KOppO3ruu METAJlJIOB, OCHOBHBIC CHOCO6LI 3allluThl UX OT
koppo3un. CrutaBsl (CTayib, YyT'yH, JIOPATIOMUHHAK, OpOH3a) U MX IPUMEHEHUE B
OBITY M IPOMBILICHHOCTH

3.3

[llenounsle Metayuibl: mnosoxeHue B Ilepuoamueckoil cuCTEME XUMHUYECKHX
anementoB J[.M. MenzeneeBa; cTpoeHHEe UX aTOMOB; HAaXOXJEHHUE B NPHPOJE.
dusnuecKkre 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U kanus). OKCUabl u
TMIPOKCUABI HaTpus M Kaius. llpuMeHeHHe IIEeNOYHBIX METalJIOB U HX
COCIUHCHUM

3.4

[IlenoyHo3eMeNbHBIE  META/UIbI  MarHuii W KaJdblMH:  TOJIO)KCHHUE B
[lepuonuueckoi cucreme xumuueckux 3neMeHToB /.M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoXkAeHue B mnpupoae. Dusznueckne M XUMHUYECKUE CBOWMCTBA
MarHusi U Kajblusa. BakHe#mme coeIuHEHUS Kaiablids (OKCHI, THUAPOKCHII,
coiu). XKecTkocTh BOJIbI U CIOCOOBI €€ YCTpaHEHUS

3.5

AnmromuHui: nionoxxkeHue B Ilepronnueckoi cUCTEME XMMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpO€HHME aToMa; HaxoxJIeHHWe B npupone. dusznueckue u




XUMUYECKAE CBOMCTBAa alOMUHUA. AMQPOTEpHBIE CBOWCTBA OKCHAA U
TUAPOKCHIA aJTFOMUHHUS

3.6 Kenezo: monoxxenue B [lepuoamueckoit cuctemMe XUMHUECKUX dieMeHToB [[.U.
MenzeneeBa; CTpOE€HHUE aTOMa; HaxoXKIeHHe B mpupojae. Dusznueckue u
XUMUYECKHUe CBoOWcTBa sxene3a. OKcubl, rTuapokcuasl U coiu xenesa (1) u
xenesa (I1), ux cocras, CBOMCTBA M MOJTyYCHHE

3.7 XHWMHYECKUH SKCTICPUMEHT: 03HAaKOMJICHHE ¢ OOpa3llaMH MEeTaUIOB M CILIABOB,
uX (U3HYECKUMHU CBOWCTBAMH; H3yUEHHE PE3yJIbTaTOB KOPPO3WU METaJIOB
(BO3MOXHO HCITOJIb30BAaHHE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS
OKCHJa Kajblldd M HATpusi C BOJAOM  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); UCCIAEAOBAHUE CBOMCTB JKECTKOM BOJIBI; MpoOIlecca TOPEHUS
&Keje3a B KUCIOpo/ie (BO3MOXKHO UCIIOIb30BAHUE BUIEOMATEPHUAIIOB); MPU3HAKOB
MPOTEKaHUsI KaYECTBEHHBIX PEaKIMi Ha WOHBI (MarHus, KajbIlWs, aJIFOMUHUS,
nuHka, skeneza (II) m xemeza (III), memm (II); HabmrogeHue M omucaHue
MPOIIECCOB  OKpAIllMBaHUs TIUIAMEHHM WOHAMHU HATPHUsSA, Kalusd W  KaJbIus
(BO3MOHO HCMOJB30BaHUE BHUICOMATEPHUATIOB); HCCIEAOBaHUE aM(OTEPHBIX
CBOMCTB  THJIPOKCHJA QIIOMHUHHUSA W  THIAPOKCHIA IIMHKA, peIIcHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme "BakHeille MeTaibl U UX COeIMHEeHUs "

4 X¥UMHS U OKpYXkarolas cpeaa

41 HoBbie matepuansl U TexHOJOruH. BemectBa m maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YelloBeKa. XUMHS U 3710poBbe. be3onmacHoe MCnojib30BaHUE BELIECTB U
XUMHUYECKUX peakuuid B ObITy. IlepBas momoiip mpu XMMHYECKHX OXKOrax Hu
OTPABJICHUAX

4.2 OCHOBBI PKOJIOTUUECKOW TPAMOTHOCTH. XUMHUUECKOE 3arpsi3HEHUE OKpYyKarolen
cpenbl [IJIK. Pons xuMum B pemieHun 3KoorHYeckux mpobnem. [lpupomnsie
MCTOYHUKU YTIIEBOAOPOAOB (Yroyib, NPUPOAHBIA ra3, He(Th), MPOIYKTHI HX
nepepadoTKH, UX POJIh B OBITY M MPOMBIIIJIEHHOCTH

4.3 XUMUYECKUI 3KCIEpPUMEHT: M3yueHHue oOpas3l0B MaTepHalioB (CTEKIIO, CILIaBbI
METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)

IIpoBepsiemblie Ha OI'D nmo xumuu TpedOBaAHUS
K pe3yJIbTaTaM OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOI POrpaMMblI
OCHOBHOTI'0 00111ero 00pa30BaHus

Kon [TpoBepsiemble TpeOOBaHU K NIPEIMETHBIM pe3yIbTaTaM 0a30BOr0 YPOBHS
MIPOBEPSIEMOTO | OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MPOTrPaMMBbl OCHOBHOTO OOIIEro
TpeGoBaHUs obpazoBanus Ha ocHoBe PI'OC
1 IIpencraBienue:
1.1 O TIO3HABa€MOCTH SIBJICHMHA TPHUPOJAbI, TOHUMAaHHWE OOBEKTUBHOU

3HAYMMOCTH OCHOB XMMHYECKOM HAyKM Kak O0O0JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOlel KyJabTypel W MPaKTHUYECKOH
NESTEeNbHOCTH  YEJIOBEKA B  YCIOBUSIX COBPEMEHHOIO  OOIIECTBA;
IIOHUMAHUE MECTa XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK




1.2

O HAay4YHBIX METOJaX TMO3HAHUSA, B TOM YHCII€ SKCIICPUMEHTAIBHBIX H
TEOPETHUUECKUX METO/IaX UCCIIEAOBAHUS BEIIECTB U U3YUEHHUS] XUMUYECKUX
peaknuii; yMEHHE HCIIOJIb30BaTh MOJICIH I OOBSICHEHUS CTPOCHHS
aTOMOB U MOJIEKYI

1.3

0 cdepax MpodecCHOHATBHON EATEIBHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMCHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JOCTHIXKCHHUSX
XUMHUYECKOU HAayKH, YTO IIO3BOJIUT O6y‘lalOH.[PIMCSI paccMaTpuBaTh XUMHUIO
Kak cdepy cBoeit Oymymiel mpodeccHoHaIbHON AEATSILHOCTH U CAeIaTh
OCO3HAHHBIM BHIOOP XUMHUH KaK MPOQUIBHOTO MpeIMeTa P Mepexoe Ha
YPOBEHb CPEHEro 00IIero 00pa3oBaHusI

BJ'IaI[eHI/Ie CHUCTEMOM XMMHWUYECKHUX 3HAHUH U YMCHHC IIPUMCHATL CUCTEMY
XHUMHUYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

2.1

BaOKHEHIINE XUMHYECKHE T[OHATHS: XUMHYECKMH D3JEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CII0KHOE BEIIECTBO, OJHOPOJAHAS U
HEOJIHOPO/IHAsA CMECh, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MaccChl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsl Macca, MOJIAPHBINA 00bEM, OKCHUI,
KHCJIOTa, OCHOBAaHME, COJIb (CpemHsisl), XMUMHUYECKash pPeakius, peakiuu
COCUHEHHS, PEAKIMU Pa3NOKEHUs, PEaKIUH 3aMEIIEHUs, peakluu
oOMeHa, TerIoBOH 3P QEKT peakiuu, 3K30- | IHAOTSPMHUSCKHUE PEAKITUH,
pacTBOp, MaccoBas J10JI1 XUMUYECKOI0 3JIEMEHTA B COEAMHEHUH, MacCcoBast
701l W TIPOLIEHTHAsl KOHIEHTpallMs BEIeCTBAa B pacTBOpE, AIpO aTroma,
AJIEKTPOHHBINM  CIIOM aroma, aroMHas oOpOHWTalb, pajuyc aTroma,
BaJICHTHOCT, CTETECHb OKHCJICHUS, XUMHUYECKast CBSI3b,
AJIEKTPOOTPHULIATEIBHOCTD, MOJIAPHAs W HENOJISIpHAs KOBAJEHTHAsl CBSA3b,
WOHHAs CBS3b, METAJUIMYECKash CBS3b, KPUCTAIJIMYECKAs pelIeTKa
(aToMHast, MOHHAsA, METaJUIMYECKasi, MOJIEKYJIsipHasi), MOH, KATUOH, aHUOH,
ANEKTPOJIUT U HEAIEKTPOIIUT, AIEKTPOIUTUUECKAs] TUCCOLMALUS, peakun
HOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  pEaKIUH,
OKHUCIIUTEIb W  BOCCTAHOBUTEIb, OKHCJIEHHE M  BOCCTAHOBJIEHHE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBecHe, oOpaTumble U HeoOpaTuMble
peakuu, CKOPOCTh XMMHUYECKON peakunu, katanusarop, [IJIK, koppos3us
METaJUIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAraloIIMe 3aKOHbl XMMHH: 3aKOH COXPAaHEHHUS MAaccChl,
nepuoauyeckui 3akoH .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTrazipo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpHs
ANEKTPOJINTUYECKON JUCCOLUALUU

Bnanenue ocHOBaMHM XUMHYECKOU I'paMOTHOCTH, BKHIOanOHleﬁZ

3.1

YMEHHE MPaBUIIBHO UCIIOJIb30BaTh U3YyUYEHHBIE BEIECTBA U MaTepUalbl (B
TOM YHCJIE MUHEpaJIbHBIC YAOOPEHHS, METAJIbl W CIUIABBI, MPOJYKTHI
nepepaboTKU MPUPOJAHBIX HCTOUHUKOB YTIIEBOIOPOAOB (YIJIsl, MPUPOIHOTO
raza, HedTH) B OBITY, CEITBCKOM XO3SWUCTBE, HA TIPOU3BOJIACTBE U
MOHMMAaHHUE 3HAYEHUS >KUPOB, OEJIKOB, YIJIEBOAOB [UIsi OpraHu3Ma
YEJIOBEKAa; YMEHHE MPOTHO3UPOBATh BIUSHHUE BEIIECTB M XHUMHYECKUX
MPOLIECCOB HA OPTaHMU3M YEJIOBEKA M OKPYKAIOLIYI0 TPUPOIHYIO Cpely

3.2

YMCHHUEC UHTCIPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU OPYIUX




Y4€OHBIX TIPEIMETOB

3.3 HaJU4HMe OMbITa pabOThl C PA3TUYHBIMU MCTOYHHUKAMHU HH(POpMAIMH TIO
xuMur  (HayyHas W HAYYHO-TIONMYJISIpHAsT — JIMTEparypa, CJIOBapH,
CIIPABOYHHUKH, HHTEPHET-PECYPCHI)

3.4 yMEHHE OOBEKTHBHO OIICHMBaTh MHQPOPMAIMIO O BEIIECTBAX, HX
MPEBPAIICHIUSIX W MPAKTHYECKOM MPUMEHEHUHN U YMEHHUE MCIOJIb30BaTh €€
JUTSI pelieHust yaeOHO-TI03HABaTEIbHBIX 3a/1a4

4 Brnagenue ocHOBaMHU MOHSATHIHOIO ammapara ¥ CHMBOJHUYECKOTO SI3bIKA
XUMHH JJII COCTaBICHUS (DOPMYIT HEOPTaHWUYECKUX BEIIECTB, YPaBHCHUN
XMMUYECKHUX peakiuii; ocHoBamMu xumuuyeckoi HoMmeHkIatypsl (IUPAC u
TPUBUAIBHOM )

5 YMeHne o0OBACHATH CBSA3b IMOJIOKEHUA odneMeHTa B Ilepumonnyeckoii
CUCTEME C YHCIIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB MW 3apsia  sAupa, oOOIIee YHCIO JJIEKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB IO HHEPreTHUYEeCKHM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPHOIOB, KAJTUS Y KATBIIHS

6 [IpencraBienue 0 MEPUOAMYECKOW 3aBUCUMOCTH CBOMCTB XHWMHYECKHX
ANEMEHTOB (paauyc aToMa, »JJIEKTPOOTPHUIATENHLHOCTD), MPOCTHIX H
CJIOKHBIX BEIIECTB OT TOJIOKEHHS JIeMeHTOB B [lepuoandeckoil cucreme
(B MajpIX MEpHOAAaX M TIABHBIX MOATPYINAX) W 3JIEKTPOHHOTO CTPOSHUS
aToma

7 YMeHue KiraccupuIupoBaTh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOPraHWYEeCKHE BEIIECTBA

7.3 XUMUYECKUE PEaKLUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTEIIEHb OKUCIICHUSI XUMHUYECKUX dJIEMEHTOB, 3apsijl HOHA

8.2 BHUJ, XWMHUYECKOH CBS3M H THUI KPUCTALIUYECKOW CTPYKTYpHI B
COCAUHEHHSIX

8.3 XapakTep cpeAbl B BOJAHBIX PACTBOpaxX BEUIECTB (KHCIOT, OCHOBAHU)

8.4 OKHCJIUTEIIb U BOCCTAHOBUTEIID

9 YMeHue xapakTepru3oBath (HU3MUECKUE U XUMUYECKUE CBOMCTBRA:

9.1 MPOCTBIX BEIIECTB (KUCIOPOM, 030H, BOJIOPOJ, TpaduT, anmas, KpeMHUH,
azot, pocdop, cepa, XJop, HATPHUMA, KAJTUHA, MATHUH, KAJIBIMKA, aTIOMUHHM,
KeJe30)

9.2 CIIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,

XJIOPOBOJOPO, CEPOBOJOPOJI, OKCHABI M TUApoKcuasl MetamioB I - 1A
rpyni, amomunus, meau (I1), nunka, sxeneza (II u 11I), okcunsr yriepona
(IT u 1V), xpemuus (IV), azora u dochopa (III u V), cepsr (IV u VI),




CepHHUCTasi, cepHas, a3oTucTas, a3zoTHas, QochopHas, yroibHas,
KPEMHHEBasi KUCJIOTA U UX COJIN)

9.3 MIPOTHO3MPOBATh M XapaKTEPU30BATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOCHUs, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
CBOWMCTB, BO3MOXHOCTh TIPOTCKAaHUS XHMHUYECKUX TPEBpAIICHUN B
Pa3IMYHBIX YCIOBUIX
10 YMeHue cocTaBiIsaTh MOJIEKYIIPHbIC U HOHHBIE YPABHEHUS PEaKIyil, B TOM
qucie:
10.1 peakimii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIM)
HEOpPraHMYECKUX BEIIEeCTB
10.4 MOITBEPIKTAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHnue BIYUCIATh (IPOBOANUTE PACUETHI):
111 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MaCCOBYIO
JI0JTF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
11.4 10 YPAaBHEHUSIM XUMHUUYECKUX PEAKLIUN U HAXOIUTh KOJIMYECTBO BELIECTBA,
00BEM M MacCy peareHToB WU MPOAYKTOB PEAKIHH
12 Bnanenue (3HaHME OCHOB):
121 OCHOBHBIMHM METOJaMH HAy4yHOTO MO3HaHUs (HaOmOaeHHe, U3MEpeHHe,
HKCIEPUMEHT, MOJICIMPOBAHUE) TPU W3YYEHUH BEIIECTB U XUMHUYECKUX
SABJIGHUH; yMeHue chOpPMYyIHUPOBATh MPOOJIEMY M MPEAJIOXKUTH MyTH €€
peteHus
12.2 0e30macHO paboThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHYECKOW MOCYA0N
1 1abOpaTOPHBIM 000PYAOBaHUEM
12.3 npaBUiIaMyd 0€30MaCHOr0 OOpaIleHUs! C BELIECTBAMH, HUCIOJIb3YEMbIMH B
MOBCEIHEBHOM KM3HU, NpaBUJIAMH IIOBEIEHUS B IeENsAX cOepexeHus
3I0pPOBbSl M OKpYXKarollled NPUPOAHOM Cpeabl; IIOHUMaHuE Bpena
(omacHOCTH) BO3CICTBYS Ha )KMBbIE OPraHU3MBbI OIIPE/ICJICHHBIX BEIIECTB,
CIOCOOOB YMEHBIICHUS U IIPEIOTBPAILICHHUS X BPEIHOTO BO3ACHCTBUS
13 Hanwume mnpakTHYeCKWX HABBIKOB IUTAHUPOBAHUS W OCYIIECTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4YeHHE U OMNucaHue (PU3MUECKUX CBOICTB BEUIECTB; O3HAKOMIICHHE C
(GUBHYECKUMU M XUMUYECKUMH SIBJICHUSMHU; OTIBITBI, WLTIOCTPHUPYIOIINE
MPU3HAKU MPOTEKAHUS XUMUYECKUX peaKlnit
13.2 U3YyYeHHE CIIOCOO0B pa3fAeNieHus: cMeceit




13.3

IIOJIy4E€HUE KHCIOPOJa U M3YYEHHE €r0 CBOWCTB; IOJy4EHHE BOJOPOAA U
U3y4YEHUE €ro CBOWCTB; IIOJYYECHHME YIVIEKUCIIOrO ra3a W WU3y4E€HHE €ro
CBOMCTB; ITOJIy4YEHUE aMMHaKa U U3y4EHHE €r0 CBOMCTB

13.4

MPUTOTOBJICHHE  PAcTBOPOB C  OMNpPENEJICHHOM  MaccoBOM  jaoJeit
PacTBOPEHHOI'O BELIECTBA

13.5

NpUMEHEHNE WHAMKATOpOB (JlakMyca, MeTHJIoOpaHka U (eHosndranenHa)
IS OTIPEICIICHHs] XapaKTepa Cpebl B paCTBOPaX KUCIIOT U LIETOoUeH

13.6

UCCIIEIOBAaHUE U OMMCAaHUE CBONCTB HEOPraHMYECKUX BELIECTB Pa3IMYHbBIX
KJIaCCOB; M3Y4YEHHE B3aUMOJCHUCTBUS KHUCIOT C METallllaMH, OKCHIaMH
METaJUIOB, PAaCTBOPUMBIMU W HEPAaCTBOPUMBIMU OCHOBAHMSMH, COJISIMU;
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMil; BBITECHEHHE OJIHOTO MeETajula
IpyTUM U3 pacTBOpa COJM; HCCIel0BaHHE aM(OTEpHBIX CBOMCTB
THJIPOKCHUJIOB AJIFOMUHMSI U [TUHKA

13.7

peleHre SKCIePUMEHTANBHBIX 3a1ad 1mo TemaM: "OCHOBHBIE KIJIACChHI
HEOPraHWYeCKUX COEIUHEHUU"; "DNEeKTpoJuTHYEeCcKas auccoruanus';
"BakHeline HeMeTannbl U uX coequnenns'; "Baxknelne MeTaIbl U UX
coenuHeHus"

13.8

XUMUYECKHE SKCIIEPUMEHTHI, WLITFOCTPUPYIOIIUE TMPH3HAKA MPOTECKAHHS
peaKIuii HOHHOTO 0OMEeHa; Ka4eCTBEHHBIE PEaKIINU Ha MPHCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpax MOHBI: XJIOPHUI-, OPOMHI-, HOAU-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THIPOKCHI-WOHBI, KaTHOHBI aMMOHHUS,
MarHusi, Kajbllus, aJlOMUHUA, Xene3a (2+) u xkenesa (3+), meau (2+),
IIMHKA

14

VYwmenue:

141

npeacCTaBJIATb PE3YIbTAaThI OKCIICpUMCHTA B (bopMe BBIBOJOB,
A0Ka3aTCjIbCTB, TIp a(bI/IKOB n Ta6JII/III U BBIABJIATH OMIIMPUYCCKHUC
3dKOHOMCPHOCTH

14.2

YCTaHaBJIMBATb CBA3W MCKAY pPCaAJIbHO Ha6J'IIOI[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUAMH MW IIpoHeCcCaMHu, MPOUCXOAAINIMMHU B MAKpPO- U MHUKPOMUPE,
OOBSICHATH MMPUYINHBL MHOFOO6pa3I/I$I BCIICCTB

IlepeueHsb 31eMeHTOB CoO/iep:KaHUsl, TPOBEPsSIEMbIX HA OCHOBHOM
rocyJ1apcTBeHHOM 3K3aMeHe M0 XUMHHI

Kon

[IpoBepsieMblil 3IEMEHT COAEPHKAHUS

HepBOHa‘IaJIBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

UucTsie BemecTBa u cMecu. CriocoObl pasziesieHus: cMecei

1.2

ATOMEL H© MOJICKYJIBI. Xumuueckrue dyieMeHThl. CHMBOJIBI  XHMHUYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

XuUMH4ecKas (bopMyna. BaneHTHOCTE aTOMOB XMMUUYECKHX 3JIEMEHTOB. CTCIICHD




OKHCJICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIIECTB. OTHOocuTeNNbHAsT aTOMHAas Macca.
OrtHocuTeNnbHAS MOJICKYJIsIpHAd Macca. MaccoBas 70151 XMMHYECKOTr 0o 3JIEMEHTA B
COCIUHCHNU

1.5

KonnyectBo BemiectBa. Monbk. MomspHas macca. MoJspHBIA 00BEM Ta3oB.
B3anMocBs3b KOIM4eCTBa, MAacChl U YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

Ou3nyeckue M XUMHYCCKHE SBICHHSA. XHWMHYCCKas peakuud U €€ IMPU3HAKU.
3akoH COXPAHCHUS MACChI BEIICCTB. XUMH4YeCcKHue YpaBHCHUA

[Tepuonnueckuii 3akoH U [lepuoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB [[. 1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnonnueckuit 3akoH. [lepuoguueckas cucrema XUMHUYECKUX eMeHToB J[.1.
Menpeneesa. Ilepuonasl u rpynnsl. @U3HUECKUI CMBICI MOPSIAKOBOIO HOMEpA,
HOMEPOB MEpHOa U TPYIIILI AJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX simep. M3orombl. DnekTponsl. CTpoeHHE
AJIEKTPOHHBIX ~ 000JOYEeK aroMOB TMepBbIX 20 XHMHYECKUX D3JIEMEHTOB
[Tepuonnueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaimblusg (paamyca aTOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METANTMYECKUX U HEMETAIIMYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU
C TIOJIOXKEHHUEM 3JIEMEHTOB B [leproandeckoil cucTeMe U CTPOCHUEM UX aTOMOB

Crtpoenue BerecTBa

3.1

Xumuueckasi cBsi3b. KoBasieHTHas (TOJisipHAsT ¥ HETMOJSPHAs)  CBS3b.
DNeKTpOOTPULIATENHHOCTD XUMHUYECKUX 3JIEMEHTOB. Hownnas CBSI3b.
Meramnnueckas CBSI3b

3.2

Tumel KpUCTAUIMUECKMX PEIIETOK (aTOMHAas, WOHHAs, METALUTNYECcKas),
3aBUCHUMOCTDb CBOﬁCTB BCIICCTBA OT THIIA KpHCTaHHH‘ICCKOﬁ pGH_IeTKI/I U BH]IA
XUMHUYECKOU CBSI3U

Baxwueiiiie mnpencTaBuTenM HeOpraHMYeckux BemniecTB. Hemeramnsl u uXx
COCONHCHMUAI. MeTaHHBI 1 UX COCAUHCHUS

4.1

Knaccupukamuss u HOMEHKIATypa HEOPraHHYECKUX COCIMHEHHN: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIe) u
HecoJieo0pa3yolliue; OCHOBAaHMWM (IIEJIOYM U HEpPacTBOPUMBIE OCHOBAHMUSA);
KHCTIOT  (KUCIOpOJCcOoAepKale ¢ OeCKHUCIOpPOJHBbIE, OJHOOCHOBHBIE W
MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

dusnuecKre 1 XMMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJOPO/A,
XJIopa, KUCIOPOAa, Cephl, a3ota, pocdopa, yriepoaa, KpeMHHUs

4.3

du3znueckue U XUMHYECKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJJIOB: JIMTHA,
HaTpus, Kajiusd, Marovusa W KaJlbOuWs, aJJIOMHWHHA, JKCJIC3a. QHCKTPOXI/IMI/I‘ICCKI/Iﬁ
paa HaHpH)KeHHfI MCETAJ1JIOB

4.4

Pu3NYeCKue U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJIOB:




XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5 duznueckre U XUMHUYECKHUE CBOWCTBA OKCHUIIOB HemeTaioB: cepel (IV, VI),
azota (I, IV, V), docdopa (111, V), yraepona (II, IV), kpemuus (IV). [Tonyuenue
OKCHJIOB HEMETAJIOB

4.6 XUMHYECKHE CBOMCTBA OKCHIOB: MeTauioB IA - IIIA rpymm, muaka, meau (1) u
xenesa (11, IIT). [Tomydyenne okcumoB METaIOB

4.7 XHWMHAYECKUE CBOMCTBA OCHOBAHWHA M aM(OTEPHBIX THIPOKCHIOB (Ha TpUMEpe
THIPOKCHIIOB alllOMHUHHUA, JKeJe3a, nuHKa). [lomydeHwe OCHOBaHUN W
aM(pOTEePHBIX THAPOKCUIIOB

4.8 OO01ue XMMHYECKHE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, CEepHOU, a30THOH, (ochopHOU, KpeMHHEBOU, yroibHOU. OcobObie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
[Tonydenue KuciIoT

4.9 OO0mIre XUMHUYEeCKUe CBOMCTBA cpeHuX coneid. [lomyuenue coneit

410 |Ilomyuyenuwe, coOupaHue, paclO3HABAHHWE BOJOPOAA, KHUCIOPOJa, aMMHAaKa,
YTJIIEKUCIIOTO ra3a B JIabopaTopuu

411 |IlonmyyeHHe aMMHUaKa, CEpHOM M a30THOM KHUCIOT B MPOMBIIUICHHOCTH. Ob1ue
CIOCOOBI MOJTYUYEHUS] METAIIJIOB

412 |T'eHeTwueckas CBsI3b MEX]y KJIacCaMU HEOPTAHUICCKUX COCTMHEHUHN

5 XHAMHYECKHUE PEAKIUN

5.1 Knaccudukanuss XuMHU4eCKUX peakiui 1Mo pa3IudHbIM NpH3HAKAM: 10 YHCIY U
COCTaBY YYAaCTBYIOIIUX B PEAKIUU BEIHIECTB, MO TEIUIOBOMY 3d¢deKry, Mo
M3MEHEHHUIO CTENCHEH OKUCICHHS] XUMUYECKUX JIEMEHTOB

5.2 TennoBoii 3pheKT XUMHUIECKOW peaKIui, TEPMOXUMUYECKHUE YpaBHEHHUS. DK30-
Y DHIOTEPMUYECKHUE peakiuu. TepMOXUMUYECKUE YPABHEHUS

5.3 OKHUCIUTENTFHO-BOCCTAHOBUTENbHBIE peakuud. OKHUCIUTENN U BOCCTAHOBUTEIIH.
[Iporeccrl OKMCIEHUS U BOCCTAHOBIICHHS. DIEKTPOHHBINA OalaHC OKUCIUTENBHO-
BOCCTAHOBUTEJIBHOM pEaKIUU

5.4 Teopust 3MEKTPOTUTHUSCKON nucconmanui. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U
HedNIeKTpoNuThl. CUITbHBIC U Clla0ble AIEKTPOIUThL. CTeNeHb AUCCOIHAINH

5.5 Peakunu moHHOro oOMeHa. YcCJIOBHSI MPOTEKAHUS PEAKIUil MOHHOTO OOMEHa,
MIOJTHBIC W COKpPAIICHHBIC HOHHBIC YPAaBHCHHUSI pEaKIInii

6 XUMHS ¥ OKpYKaroIas cpeia

6.1 BemiectBa m Marepuansl B MOBCEAHEBHOW >KM3HM 4eJOBeKa. be3omacHoe
UCTIONIb30BaHUE BEIIECTB M XHMHUYECKUX PEAKIHA B J1a00paTOpUU U OBITY.
[TepBas moMoILIb MPU XUMHUYECKHUX 05KOTaX U OTPABICHUSIX

6.2 XuMuYeckoe 3arps3HeHHE  OKpyXaromieil cpeapl  (KHCIOTHBIE — JOXKH,

3arpsi3HEHUE IMOYBBI, BO3AyXa W BOJOEMOB), CIOCOOBI €ro IMpeaOoTBpAICHUS
[IpenenpHas nomyctumasi koHueHtparus BemecTB (I1/IK). Pomp xummm B




pEeIIeHNH  DKOJIOTMUECKUX Tpo0jeM. YCWieHHe NapHUKOBOTO d3¢deKTa,
paspyleHre 030HOBOTO CJIOS

6.3 [Tpumenenue cepsl, azora, dochopa, yriepoaa, KpeMHUSI U MX COCAMHEHHUH B
ObITy, MEOULMHE, NPOMBIIIICHHOCTH W CEeJIbCKOM Xo3siicTBe. [lpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYyTyH, AIOPATIOMHHUH, OpoH3a) B OBITY H
HNPOMBIIUICHHOCTH MX coenuHeHui. [lonsTHe 0 KOppo3uu MeTaioB, OCHOBHBIC
CTIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4 [IpuposHblE HMCTOYHUKM YTIIEBOJAOPOAOB (Yrojib, MNPUPOAHBIN Tra3, HEPTH),
MPOJIYKTHI X MepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH

6.5 [lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHHSX
yraepoaa (MeTaH, 3TaH, JTWUJIEH, AaUETWIEH, O3TaHOJ, IJIMLEPUH, YKCyCHas
kucnota). [loHsATHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKHMpaX, Oenkax,
YIJIEBOJAX - U UX POJIM B )KM3HU YEJIOBEKa

7 Pacuersi:
7.1 o opmyaamM XUMHUYECKUX COETUMHEHUI
1.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHHSIM

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLIECCA
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