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[Inanupyemble pe3ybTaThl OCBOEHHSI Y4eOHOI0 NpeaMeTa

JIN4YHOCTHBIE pPe3yJIbTaThl

Poccuiickas rpaxkaaHckas HWACHTUYHOCTH (MATpUOTU3M, yBaxeHue K OTedecTBy, K
MPOLIJIOMY M HAaCTOSIEMY MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunoi, nnenTudukaims ceds B kKauecTBe rpaxkaannta Poccun.

'oToBHOCTH U CIOCOOHOCTH OOYYAIOMIMXCSA K CaMOPa3BUTHIO M CaMO0Opa30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHUIO W TMO3HAHWIO; TOTOBHOCTh U CIOCOOHOCTH OCO3HAHHOMY
BbIOOPY M TOCTPOEHHUIO JaJbHEWIIEH HMHIWBUIYalbHOW TpaeKTOpUM oO0pa3oBaHuA Ha Oasze
OPUEHTUPOBKH B MUpPE Mpodeccrii U MpodhecCHOHATBLHBIX PEINOYTEHUH, C YIETOM YCTOWYNBBIX
II0O3HABATEJIbHBIX HHTEPECOB.

Pa3BuToe MopanbHOE CO3HAHME M KOMIIETEHTHOCTh B PEUICHUH MOPAJILHBIX MPoOIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (QOPMHUPOBAHUE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOI'O
MOBEJICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHONIEHUS K COOCTBEHHBIM MOCTYIIKaM
CdopMUpOBaHHOCTh OTBETCTBEHHOI'O OTHOUIICHMSI K YUYEHHIO; YBa)KUTEIHHOTO OTHOILIEHHUS K
TPYyy, HUIMYKE OMBITA YYaCTUsI B COLMAIBHO 3HAYUMOM Tpyae. Oco3HaHUe 3HAYCHHS] CEMbU B
JKU3HM YeJIOBeKa M OOIecTBa, MPUHSATHE ILIEHHOCTH CEeMEHHOW KHU3HU, YBAXHUTEIBHOE U
3a00TJINBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH.

ChopmupoBaHHOCTH 1IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH H OOIIECTBEHHOW TPAKTUKH, YYHTHIBAIONICTO COLHAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3rue COBPEMEHHOTO MHPA.

Oco3HaHHOE, YBaKUTENbHOE U JOOPOKETATEIbHOE OTHOILIEHUE K JPYTOMY UEJIOBEKY, €ro
MHEHHIO, MHPOBO33PEHHIO, KYJbTYpE, fA3bIKy, Bepe, I'Pa)XJaHCKON MNO3UMUMHU. ['OTOBHOCTH U
CIOCOOHOCTH BECTU JUAJIOT C IPYTUMH JIFOJIbMH U IOCTUTATh B HEM B3aMMOTIOHUMAaHUS

ChopmupoBaHHOCTh  IIEHHOCTHM  370pOBOrO W Oe3omacHOro  obpaza  KHU3HU;
WHTEPUOPU3AIHS TPABWI HHIUBUIYATLHOTO M KOJUIGKTHBHOTO O€30IIaCHOTO TIOBEIICHUS B
YpE3BbIYANHBIX CUTYALMSIX, YIPOXKAIOUIUX JKU3HU U 3JI0POBBIO JIFOJAEH, MMpaBUJI MOBEACHUS Ha
TPAHCIOPTE U HA JOPOTaX.

CdopmupoBaHHOCTH OCHOB JKOJIOTHYECKOU KYJIBTYPBHI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YpPOBHIO 3KOJOTMYECKOTO MBIIIJICHUS, HAJU4YUEe OIbITa SKOJOTHYECKH
OpUEHTUPOBAHHOW peQIIEKCUBHO-OIICHOYHOW U MPAKTUYECKON EATENbHOCTH B >KU3HEHHBIX
CUTYyalHsIX

MertanpeameTHbie pe3yJibTaThl
PeryasiTuBHbIC YHUBEpCaJbHbIe y4eOHbIE 1eICTBHA

YMeHue caMoCTOSTENbHO ONpPENesITh Lenu o0yueHus, CTaBUTh U (HOPMYyJIUPOBATh
HOBBIE 33/1a4M B y4ueOe U I03HABATEIIbHON EATETbHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH
ITO3HABATEJIBHON JEATEIbHOCTH.

YMeHue caMOCTOATENbHO IUIAHUPOBATh IyTH AOCTHKEHMS LENEHW, B TOM YHCIE
aNbTepHATUBHBIE, OCO3HAHHO BbIOMpaATh Haubosee 3(pPeKTUBHBIE CIOCOOBI PEHICHUS YUeOHBIX U
MIO3HABATEJIbHBIX 33/1a4.

YMeHue coOOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYILECTBIISTh
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOILECCe JOCTUKEHUS pe3ysbTara, ONpeAessTh CIIOCOObI
JEeNCTBUI B paMKax MPeUIOKEHHBIX YCIOBHUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyaluen

YMeHue oneHuBaTh MPaBUILHOCTH BBINOJIHEHUS Y4eOHOW 3a7aud, COOCTBEHHBIE
BO3MOXHOCTH ee pemieHus. OOydaromuiics CMOXKET:ONpeneisTh KPUTEPUH NPaBUIbHOCTU
(KOpPpPEKTHOCTH) BBIMOJHEHUSI YU4EeOHOW 3a/layi;aHaTU3UPOBATh M OOOCHOBBIBATH MPUMEHEHHUE
COOTBETCTBYIOILIETO WHCTPYMEHTapusi JUId BBIIOJHEHMS Yy4yeOHOW 3amau; CBOOOJHO
M0JIb30BAThCS BBIPAOOTAHHBIMU KPUTEPUSMU OLEHKH M CaMOOLIEHKHM, HCXOJAS U3 LeNd U
UMEIOIMXCA  CPEACTB;OLICHUBATh TPOJIYKT CBOEH JAEATENbHOCTH IO 33JaHHBIM W/WIN
CaMOCTOSITENIHO OIPENIEICHHBIM KPUTEPUSM B COOTBETCTBHHU C LENIbIO AE€ATEIBHOCTH;



000CHOBBIBaTh JOCTHMKHMOCTh I€IM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OILIGHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
buKkcUpoBaTh U aHAIM3UPOBATh TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB.

Bnagenue ocHOBaMHM CaMOKOHTPOJSl, CAMOOLICGHKH, TPHHATUS pEIICHHH |
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpa B Y4eOHOI U 1MO3HABATEIbHON JAESITEIbHOCTH.
IMo3HaBaTe/IbHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA

YMeHue ompenensTh MOHSTHS, Co3AaBaThb OOOOIEHUs, YCTaHABIMBATh AHAJIOTHH,
KJIaccu(UIMpoOBaTh, CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ui KIacCU(PUKAIIH,
YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE paCCYyXKICHHE,
YMO3aKII0YeHHe (MHAYKTUBHOE, IEAYKTUBHOE, 110 AaHAIOTHUN) U JeNaTh BHIBOIBI.

YMeHue co3ngaBaTh, MPUMEHATh U NMPEOOPa30BBIBATH 3HAKU U CHUMBOJIBI, MOJAEIU U

CXEMBI JJIsl pelIeHus] y4eOHBIX U TO3HABATENbHBIX 33/1a4.
OOyyaronuiicst cMoXxeT: 0003Ha4aTh CUMBOJIOM M 3HAKOM IIPEeIMET W/WUJIH SIBJICHHE; ONPEIeiTh
JIOTHYECKUE CBS3M MEXIY NpeAMETaMH W/WIN SIBICHUSMH, 0003HA4YaTh JaHHBIC JIOTUYECKUE
CBSI3M C MOMOIIBIO 3HAKOB B CXEME; CO37aBaTh aOCTPaKTHBIM WU pealbHbIl 00pa3 mpeaMera
W/WJIH SIBIICHUS; CTPOUTH MOJICIIB/CXEMY Ha OCHOBE YCJIOBHI 3a/1a4¥l H/WITU Crioco0a ee pelicHus;
co3laBaTh BepOalbHBIC, BEIIECTBEHHbIE W WH(GOPMAIMOHHBIE MOJEIU C BbIICICHUEM
CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa I ONpEeAETCHHs CIoco0a pemeHus 3agaddl B
COOTBETCTBUU C CUTYyaIUeil; IePEeBOIUTH CIOXKHYIO [0 COCTaBY MH(POPMAIUIO U3 rpaduueckoro
Wi (GOPMATM30BAHHOTO TPEACTABICHUSI B TEKCTOBOE M HA00OPOT; CTPOHUTH CXEMY, aITOPUTM
NENCTBUS, MCHPABIATh WIM BOCCTAHABIMBATh HEM3BECTHBIM paHEe aJIrOPUTM Ha OCHOBE
UMEIOIErocsl 3HaHWUsA 00 O0O0BeKTe, K KOTOPOMY MPHMEHSETCS aJITOPUTM; CTPOHTH
JIOKA3aTeNbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOIO; aHAIM3UPOBATH/pedrekcupoBaTh OIBIT
pa3paboTKu W peaqu3aluu  y4yeOHOro  MpOEKTa, UCCIEeNOBaHUS  (TEOPETHYECKOro,
SMIIUPHUUECKOT0) C TOUKH 3PEHUS PEIICHUs MPOOIEMHON CHUTYyaIluu, JOCTHXKEHUS TOCTaBIEHHOU
IIEJI ¥/MITM Ha OCHOBE 33JJaHHBIX KPUTEPHEB OLIEHKU IIPOIYKTa/pe3ybTaTa.

CwmpbicioBoe uTeHue. OOyyarouIuiicss CMOXKET: HaXOIUTh B TEKCTe TpeOyemyro
uHpopMaLrio (B COOTBETCTBUM C IE€JIIMU CBOEM JESATEIIBHOCTH); OpPHUEHTUPOBATHCA B
COJepKAHUU TEKCTa, IOHUMATh LEJIOCTHBIM CMBICI TEKCTa, CTPYKTYpPHpPOBAaTh TEKCT;
YCTaHABJIMBATh B3aUMOCBSI3b ONHCAHHBIX B TEKCT€ COOBITWH, SIBICHHWW, IIPOIIECCOB;
PE3IOMHUPOBATh ITIABHYIO UACI0 TEKCTA.

DopMHPOBaHUE U PA3BUTHE SKOJIOTUYECKOTO MBINIICHNS, YMEHHE TIPUMEHSTH €0 B
[IO3HABATENIbHOM, ~KOMMYHHUKATUBHOW, COLMAIBHOM MpakTUKe U  NpodecCHOHATHLHON
opueHTtaruu. OOYyJarOIUIICS CMOXKET: OINPEENsATh CBOE€ OTHOIIEHHE K OKPYXaromIei cpene, K
COOCTBEHHOM cpene OOMTaHMS; aHAJIM3MPOBATH BIMSHHE SKOJIOTMYECKUX (PAKTOPOB Ha Cpery
OOUTAHUS JKUBBIX OPTaHU3MOB; NMPOBOJAUTH MPUYMHHBIA M BEPOSTHOCTHBIM aHAJHN3 Pa3IMYHBIX
HKOJIOTHUECKUX CUTYyallui; MPOrHO3UPOBATh U3MEHEHUS CUTYAIlH MPU CMEHE JIeHCTBUS OHOTO
dakTopa Ha JApyroi (QaxTOp; PpaCIpPOCTPAHATH OSKOJIOTMYECKHE 3HAHWUS M yYacTBOBAaTh B
NPaKTUYECKUX MEPOIPUATHUSAX 0 3aLIUTE OKPYKAIOIIEH Cpebl.

PazBuTtne wMoOTHMBamMM K OBIQJACHUIO KYJIBTYpOH AaKTHBHOTO MCIIOJIb30BaHUS
clloBapel, CIpaBOYHUKOB, OTKPBITBIX MCTOYHUKOB WH(GOpPMAIMU MU DJIEKTPOHHBIX MOMCKOBBIX
cucteM. OOy4JarOUIMiiCS CMOXKET: OMpEAEATh HEOOXOMUMBIE KITIOYEBHIE NMOWCKOBBIE CJIOBA U
(dopMHpOBaTE KOPPEKTHBIE IOMCKOBBIE 3alpoOChl;  OCYILECTBISATh  B3aUMOJACWUCTBUE C
DIIEKTPOHHBIMH TIOMCKOBBIMH CHCTEMaMH, 0Oa3aMu 3HaHUWH, CIpaBOYHHKAMH; (HOPMHPOBATH
MHOXECTBEHHYIO BBIOOPKY M3 Pa3IUYHBIX HMCTOYHMKOB HH(POpPMALUHU JUIi OOBEKTHBHU3ALUU
pe3yIbTATOB MOMCKA; COOTHOCUTH TTOTYYeHHBIE PE3yJIbTAaThl TIOUCKA C 3a/1a4aMU ¥ [IEJSIMHA CBOCH
NEeSITeTbHOCTH.

KoMMmyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbI€ el CTBUS

YMeHue opraHu3oBbIBaTh y4eOHOE COTPYJHHUYECTBO C IEJIaroroM M COBMECTHYIO
JeSITeIbHOCTD € TEeJJaroroM U CBEepCTHUKaMM; paboTaTh MHAMBHUIYAJIbHO U B TPYIIE: HAXOIUTh
olmiee pelieHWe M paspemars KOH(QIMKTHI Ha OCHOBE COTJIaCOBAHMS MO3UMIUN M yuera



UHTEPECOB; GOPMYIMPOBAThH, APTYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE.

YMeEHHE OCO3HAaHHO HCIIOJIB30BAaTh PEUEBBIC CPEICTBA B COOTBETCTBUM C 3aJadyecil
KOMMYHUKAIMK JJIs1 BBIPAXKEHUs CBOUX YYBCTB, MbICJICH U MOTPEOHOCTEN AJIs MJIAHUPOBAHUS U
pEryJsiluA CBOEU IEATENBHOCTH; BIAJACHUE YCTHOW M IMCBMEHHOW pPEYbl0, MOHOJOTMYECKOH
KOHTEKCTHOW PEUBIO.

®opmupoBanne UKT-komMneTeHTHOCTH.

OOyuaromuiicss CMOXXET: IIeJICHANPAaBICHHO WCKAaTh M HCIOJIb30BaTh WH(POPMAIMOHHbIE
pecypchl, HEOOXOAUMBbIE Ui pelIeHUs] Yy4eOHbIX M MPAKTUYECKUX 3aJad C IOMOIIBIO CPE/ICTB
WKT; ucrons3oBaTh UIA NEpefaydl CBOMX MBICIEH €CTECTBEHHBbIE M (DOpMAlIbHBIE SI3BIKU B
COOTBETCTBUH C YCIOBUSIMU KOMMYHHKAIMH; ONIEPUPOBATh JaHHBIMU IIPY PEILICHUU 3a]a4u;
BbIOMpATh aJIEKBaTHBIE 33/1a4€ MHCTPYMEHTHI U HCIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUU IS
peleHus y4eOHBIX 3a7ay, B TOM YHUCIIE UIA: BBIYMCIIEHUS, HAllUCaHUs JOKJIal0B, pedepaTos,
CO3JIaHUs MPE3CHTAM U JAp.; UCHOJIb30BaTh MHOOPMAIMIO C YYETOM 3TUYECKUX U NPABOBBIX
HOpM; CcO03/1aBaTh LU(POBBIE PECYpPChl Pa3HOro THMA M AJIS pa3HbIX ayJIUTOPHH, cOOIH0AATH
MH(POPMALMOHHYIO TUTHEHY U MpaBuiia HH()OPMAIMOHHON 0€30MaCHOCTH.

HpeIlMeTHble pe3yJabTaThbl

BbinyckHUK HayuMTCS:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHMUS: HAOII0IEHUE, U3MEPEHUE, IKCIICPUMEHT;
OIKCHIBATh CBOMCTBA TBEPABIX, KHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS WX CYHICCTBEHHBIE
HPU3HAKHY;

PacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX IOHATHUH «aTOM», «MOJIEKYJIa», «XUMHUYECKHUI
JJIEMEHT», «IPOCTOE BEILIECTBO», «CJOXKHOE BEIECTBO», «BAJIEHTHOCTb», «XMMHUYECKas
peakuus», UCIOb3Ysl 3HAKOBYIO CUCTEMY XUMUMU;

PAacKphIBaTh CMBIC] 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHON TEOPUH;

pa3nyaTh XUMUYECKUE U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKHUE 3JIEMEHTBI;

OTIpeNieNIATh COCTaB BEUIECTB MO UX (hopMynam;

OTIpEENATh BaAJIECHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

ONPEAEIIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLIUii;

BBISBJISIT NIPU3HAKH, CBHUJETENBCTBYIOIIME O TMPOTEKAaHUMM XMMHMYECKOM peakUuu IpU
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COEINHEHUIA;

COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEaKIUii;

coOuro1aTh MpaBuiia 6€30MacHON paboThl MPU MPOBEICHUH OTIBITOB;

M0JIb30BATHCS J1A0OPATOPHBIM 000PYJOBAaHUEM U TIOCYAOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELECTB;

BBIUHUCIISITH MACCOBYIO JOJII0 XMMHYECKOI0 3JIEMEHTA 110 (JOPMYJIe COSAUHEHUS;

BBIYUCIIATH KOJIMYECTBO, 0OBEM HITM Maccy BEILECTBa 10 KOJIMYECTBY, 00bEeMy, Macce pearcHToB
WM MIPOJYKTOB peaKlnu;

XapakTepu3oBaTh (U3MUYECKUE W XUMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KHUCIOpOJa M
BOJIOPOJIa;

HoJy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

pacKpbIBaTh CMBICI 3aKOHa ABOrazipo;

PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3PPEKT peakiun», «MOJIIPHBIA 00BEM»;
XapakTepu3oBaTh (pU3nyecKre U XUMUUECKUE CBOMCTBA BOJBI;

PacKpbIBaTh CMBICH MIOHSATHUS «PACTBOPY;



BBIYHCIIATh MAaCCOBYIO JIOJKO PACTBOPEHHOI'O BEILIECTBA B PaCTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTh COEJMHEHHUS U3YyUYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapakTepu30BaTh (U3NYECKUE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHHMUYECKUX
BEILECTB: OKCHUJIOB, KHCIIOT, OCHOBAaHUM, COJIEH;

OIpEAEIATh NPUHAIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIacCy COSIUHEHMI;

COCTaBIATH (GOPMYIIbI HEOPTAaHUUECKUX COCTUHEHHUM U3YUEHHBIX KJIACCOB;

IPOBOAMTH  OMBITHI, IOATBEPXKAAIOIIME XUMHYECKME CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB;

pacrno3HaBaTh OIIBITHBIM IIyT€M pPacTBOPbl KHCIOT M IIEN0YEM IO H3MEHEHHIO OKpacKu
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMHU HEOPraHUYECKUX COCIUHEHMI;

packpsiBaTh cMbich [lepuoanueckoro 3akona /.M. Menneneena;

OOBSICHATh (PU3UYECKUN CMBICT aTOMHOTO (HOPSIIKOBOTO) HOMEpa XHWMHYECKOTO 3JIEMEHTA,
HOMEpPOB I'pyNIbl U iepuoaa B nepuoandeckoi cucreme .M. Menneneena;

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUSl CTPOEHMSI aTOMOB, CBOICTB 3JEMEHTOB B Ipejesax
MaJibIX IEPUOJIOB U TJIABHBIX NOATPYIIIL;

XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJOPOA 10 KAJIbLIMs) HA OCHOBE MX IOJIOKEHUS B
nepuoanydeckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEH CTPOCHHS UX aTOMOB;

COCTaBJISITh CXEMbl CTPOECHUSI aTOMOB IepBbIX 20 3yeMeHTOB mnepuoauueckoi cucremsl JI.U.
Menpaeneena;

PacKpbIBaTh CMBICI OHATUN: «XUMUYECKAs! CBSI3bY», «IEKTPOOTPHULIATEILHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOICTB BEUIECTB OT THUMA KPUCTALTUMYECKOU
pelIeTKy;

ONpeNeNsATh BUJI XUMUYECKOM CBSI3M B HEOPTaHUYECKUX COCIMHEHUSIX;

n300paxkaTb CXEMbl CTPOEHMSI MOJIEKYJI BELLIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMU XUMHUYECKUX
CBsI3€H.

PackpeIBaTh CMBICT NOHATHH «UOH», «KAaTHOH», «AHUOH», «JIEKTPOJIUTHD, «HEIIEKTPOJIUTHDY,
«QIEKTPOJIUTHYECKAS IUCCOLUUALMSD, KOKUCINUTEIDY, «CTEIIEHb OKUCIICHHUSD) «BOCCTAHOBUTEIDY,
«OKHCIIEHUEY, «BOCCTAHOBIIEHUEY;

OTpPEENATh CTENEHb OKUCIEHMS aTOMa 3JIEMEHTa B COEIMHEHUU;

PacKpbIBaTh CMBICI TEOPHUH IEKTPOJIUTUYECKON JUCCOLMALNY;

COCTABJISITh YPABHEHMS DJIEKTPOIUTUYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYLIHOCTb IIPOIIEcCa SIEKTPOTUTHUECKON AUCCOLMAIMM U PEAKIIUIl HOHHOTO OOMEHa;
COCTAaBJIATDH IMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKIINN O6MCHa;

OTIpeNieNIATh BO3MOXKHOCTh IMTPOTEKAHHsI pPeaKkIMii HOHHOTO 0OMeHa;

MMPOBOAWTL PCAKIIUH, IMMOATBCPKAAOIINC Ka4eCTBEHHBIN COCTaB Pa3INYHbIX BCUICCTB,
OIPEAEIIATh OKUCIINUTEND U BOCCTAHOBUTED;

COCTaBJIATH YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKquI;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH peaKIii;

KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHUYCCKUEC PCAKIINUH 110 PA3JIMYHBIM IIPpHU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHUEM U CBOWCTBAMU HEMETAIIIOB;
MMPOBOAWUTL ONBITBI II0 IIOJTYYCHHIO, co6npaHn}0 U HU3YYCHHIO XHUMHUYCCKHUX CBOMWCTB
ra3o00pa3HbIX BEUIECTB: YIIIEKUCIIOrO Ta3a, aMMHUaKa;

paciio3HaBaTb OIBITHBIM IIYTEM Fa3006p33HI)Ie BEIIECTBA: yrHeKHCHBIﬁ ra3 1 aMMHaK,
XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHEM U CBOMCTBAMU METAIIJIOB;
Ha3blBaTh OpPraHWYECKHE BEIECTBAa MO UX (OopMyJie: METaH, 3TaH, STHJIEH, METaHOJ, 3TAHOI,
[JIMLEPUH, YKCYCHAas KHUCIIOTa, aMUHOYKCYCHasl KHCJIOTa, CT€apUHOBas KHUCJIOTa, OJIEMHOBAs
KHCIIOTa, TIII0K034;

OLICHMBATh BIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPY KAIOIIEH Cpelibl Ha OpraHU3M Y€JI0BEKa;
rPaMOTHO 00OpaIaThCs C BEIIECTBAMU B IOBCETHEBHOM JKU3HU



OTIpEeeNATh BO3MOXKHOCTh MPOTEKAaHUS PEAKIM HEKOTOPBIX MpEICTaBUTENEeH OpraHM4YeCKHX
BEILECTB C KUCIOPOJ0M, BOJIOPOJIOM, METAIIJIAMU, OCHOBAaHUSIMU, TaJIOT€HAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

8b108U2AMDb U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCBAX eujecms Ha
OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmMb 6 XuMudeckue peaxyuu, o
xapaxmepe u npooyKmax pasiuidHblX XUMULeCKUX peakyull;

Xapakmepuzoeams 8ewecmed Nno cocmasy, CMpOeHur0 U CB0UCMEAM, YCMAHABIUBAMb
NPUYUHHO-CLeOCMBEHHbIE CBS3U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU 8EUeCmEd;

cOCmMasnams MONEKYIspHble U NOJHble UOHHble VPABHEeHUS N0 COKPAWEHHbIM UOHHbIM
VPABHEHUSIM,

NPOCHO3UPOBAMb CnoOcobHOCMb gewecmsa NPOAGIAMb OKUCIUMenbHbie unu
B0CCMAHOBUMENbHBIE CEOLCMBA C YUemOM CMeNneHell OKUCIEHUS. dINEMEHMO8, 8X00SUUX 8 e20
cocmas;

COCMAsIsimb YPAGHEeHUs. peakyuil, COOMEEMCMEYIOUUX NOCIe008AMENbHOCMU NPEBPAUeHUl
HeOpeaHu4yecKux eujecms pasiuiHblx Kiaccos,;

8b106UCAMb U  NPOBEPAMb  IKCHEPUMEHMANILHO 2UNOME3bl 0  Pe3yIbmamax 8030etcmeust
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

UCNONb308aMb  NPUOOPEmenHble 3HAHUS  Olsi  9KOJO2UYECKU CPAMOMHO20 NOBEOCHUs. 6
OKpYdfcaroueli cpeoe;

UCNONb308aMb NPUOOPENEeHHble KIIouesble KOMNEeMEeHYULU NPU 6bINOJIHEHUU NPOEKMO8 U YUeOHO-
UCCne008amenbCKux 3a0a4 no U3Y4eHUro C80UCms8, CHnocob08 NONVYeHUs U PACNO3HABAHUSA
sewecms;

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBaX U XUMULECKUX NPOYeCccax,

KPUMUYECKU OMHOCUMbCSL K NCEeBOOHAVUHOU UHGOpMayuu, HedoOpOCO8eCmHOl peKiame 6
Cpeocmeax mMaccosou ungopmayuu;

0CO3HABAMb 3HAYEHUE MeOPeMUYeCKUX 3HAHUL NO XUuMuu OJisi NPAKMUYECKOU OesimelbHOCHmuU
yenosexa,

c030a6amv MOOenu U cxemvl O/ PEuleHuss Y4eOHbIX U NO3HABAMENbHbIX 3a0ai, NOHUMAMb
He0bX00UMOCMb COOI0OeHUsI NPeONUCAHUT, NPedNa2aemMblX 8 UHCMPYKYUSIX N0 UCHONb308AHUIO
JieKxapcma, cpeocms ObImMoBoU XUMUU U Op.

Coaep:xxanue yueOHOT0 npeamera
IlepBoHaYa/IbHbIE XMMUYECKHE TOHITHS.

IIpenmer xumuu. Terma u BemecTtBa. OCHOBHBIE METOJNbI IO3HAHUA: HAOIIOJEHUE,
u3MepeHue, sKkcrepuMeHT. Ywuctble BemectBa U cMmecH. CrnocoObl pa3ziereHus CMecew.
®dusznueckue M XUMUYECKHUE sBIeHUSA. AToM. Mornekyna. BemectBa MOJIEKYJISIpHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. IIpocTeie M ClHOXHBIE BeElIECTBA. XHMUYECKUH DJIEMEHT.
OTHOCUTENbHAS aTOMHAsl MACCa XUMHUYECKUX 3JIEMEHTOB. 3HAKH XUMHYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BemnlecTBa. Xumuueckue ¢opmynbl. HWMHaekcbl. OTHOCUTENbHas
MOJIEKYJIIpHasg macca. MaccoBasi A0S XMMHUYECKOIO 3JIEMEHTa B COEJUWHEHUU. BalleHTHOCTS.
CocraBneHne XMMHUYECKUX (GOpPMYJI MO BaJEHTHOCTH. 3aKOH COXpPAaHEHHUS MacChl BEIECTB.
Xumunueckue ypaBHeHUs. KoagdurnueHTsl. TUIIBI XUMUUECKUX peakluidi. YCIOBUS U MPHU3HAKU
MPOTEKAHUS XUMUYECKUX PEAKITUH.

Tunbl pacyeTHBIX 3a/1a4:

1.Berancnenne MaccoBOM JOIU XMMHYECKOTO 3JIEMEHTA 10 (hOpMyJie COCTUHECHHS.
2.YcraHoBlieHHE TIpocTeimieli (OpMyNbl BEIIeCTBA MO MACCOBBIM JIONISIM  XUMHYECKHX
AJIEMEHTOB.

[TpakTHyeckre paboThI:

JlaGopaTopHoe oOopyaoBaHuEe W MpueMbl oOpamenusi ¢ HuM. [IpaBuna Ge3omacHoi pabOTHI B
XUMHUYECKOH JTabopaToOpuu.

OuncTka 3arps3HEHHOI TOBapeHHOMN COJIH.




Kucaopoa. Bogopon.

Kucnopon — xumunueckuii 3nemeHT W npocroe BemectBo. O3oH. CocTtaB BO3ayxa.
Pu3nyeckue M XUMHYECKHE CBOMCTBA Kucioponaa. IloslydeHne M NpPUMEHEHHE KHCIOpOAA.
TemnoBoit 3pdext xumuyeckux peakuuid. [lonsarue o6 5k30- U SHIOTEPMHUECKUX PEAKIIMSIX.
Bopopon — XxuMuuecKkuid 3JIEMEHT U MPOCTOe BewecTBO. DU3NUECKUE U XMMUYECKUE CBOMCTBA
Bozopoza. Ilomyuenue Bogopona B naboparopuu. [lonydyenue Bomoposa B MPOMBIILIEHHOCTH.
[Tpumenenune Bomopoaa. KadecTBeHHBIE peakIMu Ha Ta3000pa3Hble BemlecTBa (KUCIOPO/,
BOJZIOPON).

[IpruMmeHeHre Kucaopoia B MEAULMHE.

TuIbl pacyeTHBIX 3a/1ay:

1.Bbruricrienue MaccoBOil 1011 XMMHUYECKOTO 3JIeMeHTa 10 (GopMyJie COeTUHEHUS.
2.YcraHoBlIeHHE TIpOCTeHIIeld (OpMyJIBI BEIIECTBA IO MACCOBBIM JIOJISIM  XUMHYECKHX
3JIEMEHTOB.

[TpakTHdeckre paboThI:

[Tomrydenue BOIOpOAa U U3YUEHUE €TI0 CBOMCTB.

Bopa. PacTBoOpHhlI.
Bona B npupozne. Kpyrosopor Boabl B npuposae. @usnyeckue 1 XMMUYECKHUE CBOKWCTBA BOJBI.
PactBopbl. PactBopuMocTs BemectB B Boge. KoHueHTpauus pactBopoB. MaccoBas nomis
PacTBOPEHHOI'O BEUIECTBA B PACTBOPE.

OuucTKa MUTHEBOM BOJIBI HA TOPOJCKOM BOJIOKAHAJIE.
bepexxHoe OTHOLIEHHUE K IPUPOJHBIM BOJOEMAM.

Tumnbl pacyeTHbIX 3a7a4:

1.Pacuet MaccoBo# A0JM PACTBOPEHHOTO BEIIIECTBA.

[TpakTHyeckne paboThI:

IIpuroroBnenue pacTBopa ¢ ONpeaeIeHHON MacCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA.

KoanuyecTBeHHbIE OTHOLIEHUS B XMMHH.
Mounb — equHUIIA KOIMYECTBA BellecTBa. MossipHas Macca.
3akoH ABoranapo. MosipHbiii 00beM razoB. OObEMHBIE OTHOIIECHUS Ta30B MPH XUMUYECKUX
peakumsX.
TuIbl pacyeTHBIX 3aj1ay:
1.Briuncnenus ¢ uCMoib30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBA» U «MOJISIPHAS Maccay.
2.Bpluncnenus 10 XWMHUYECKHM YPaBHEHUSIM C HCIOJIB30BAHMEM TMOHATUM «KOJIHYECTBO
BEILECTBA» U «MOJISIPHAs Maccay.
3.Borruncnenuss 1Mo XUMHUYECKMM YpaBHEHHUSM KOJIMYECTBA, 00bEMa, MAacChl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB WM MPOYKTOB PEaKIUH.

OcCHOBHBIE KJIaCChl HEOPraHMYECKUX COeIMHEHUI.
Oxkcuapl. Knaccudukanus. Homenkmarypa. ®dusnyeckue CBOWCTBA OKCHAOB. XUMHYECKHE
CBOMCTBA OKCUAOB. [loslyueHre U IpUMEHEHUE OKCUJIOB.

OcHoBanus. Knaccuduxamus. Homenkiarypa. ®usnyeckue CBONCTBA OCHOBAaHUU.
[lonyyenne ocHOBaHMM. XMMHUYECKHE CBOMCTBA OCHOBaHWW. Peakius HeWTpaiu3anuu.
AMoTepHbIe OKCUIBI U THIIPOKCH/IBI.

Kucnotel. Knaccudpukanus. Homenknarypa. ®@usndeckue cBoiicTBa kuciot. [lomyuenue
W NPUMEHEHHE KHCIOT. XUMHUYECKHE CBOMCTBA KHUCIOT. MHaukatopel. M3MeHeHuEe OKpacku
VHJIUKAaTOPOB B PA3JIMYHBIX Cpeaax.



Comu. Knaccudukarus. Homenkmarypa. @usndeckue cBoiictBa cosneil. [lomyduenue u
IIPUMEHEHHE CoJIe. XMMHMUYECKHE CBOMCTBA COJieH. ['eHeTHueckas CBsA3b MEXIY KilaccaMu
HEopraHuyeckux coequHeHuil. [Ipodiema 6e30MacHOro UCHOIB30BaHUS BELIECTB U XUMHUYECKUX
peaKkuuii B TOBCEITHEBHOM KU3HU. TOKCUYHBIE, TOPIOYKE U B3PHIBOOIIACHBIE BEIIECTBA. bBITOBAs
XUMHUYECKAsI TPAMOTHOCTb.

THUIbI pacyeTHBIX 3a/1a4:

Pacuetsr macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CJIU OJHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEAEICHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BEIIECTBA.
[TpakTyeckue paboThl:

Pemenne oskcnepuMmeHTanbHbIX 3a7a4 0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHX
COCTUHEHUINY.

Iepuoauyeckuii 3aK0H M MEPUOANYECKAS] CHCTEMA XUMUYeCKHUX dJjiemeHToB JI.U.
MenneseeBa.CTpoenne aroma.

ITepuonnueckuii 3akon J{.M. Menneneena. Ilepuoguueckas cucteMa XMMUYECKUX AJIEMEHTOB
JAW. MenneneeBa. ®dusmyeckuii cMpICI aTOMHOIO (IOPSJIKOBOIO) HOMEpa XUMHYECKOI'O
3JIEMEHTa, HOMEpa TIpYINbl M MEpUOAA NEPUOJUYECKOM cHUCTeMbL.CTpOeHHuEe aTtoma: sapo,
OHEPreTUYECKU YPOBEHbD.
CocraB sizipa aTomMa: MPOTOHBI, HEUTPOHBI. M30TOMBI. CTpOEHHE SHEPreTUUECKUX
YPOBHEH aTOMOB TepBbIX 20 XUMUUECKUX JIEMEHTOB TIEPHUOTUUECKON CUCTEMBI
J.N. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB aTOMOB XMMUUYECKUX DJIEMEHTOB U MX
COCIMHEHUI Ha OCHOBE TOJIOKEHHUS B IIEPUOINIECKON CHCTEME
J.N. MenneneeBa u crpoenus atoma. 3Haduenue [lepuoauueckoro 3akona J[.1. MenneneeBa

CrtpoeHnue BemecTB. XUMHYeCKas CBA3b.
DNEeKTPOOTPUIIATETLHOCTh aTOMOB XMMHMUYECKHX 3JeMEHTOB. KoBajeHTHAs XUMHUYECKas
CBsI3b: HEMOJsIpHAs U mossipHas. [loHsATHE O BOAOPOIHON CBSI3U U €€ BIUSHUU Ha (U3HUYECKUE
CBOIWCTBAa BEIIECTB Ha mnpumepe BoAbl. HMoHHasg cBsA3b. Meramnuyeckas CBs3b. THUIBI
KPUCTAJIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJspHas, HOHHAsA, MeTajindeckas). 3aBUCHUMOCTb
(UBUYECKUX CBOMCTB BEIIECTB OT TUIMA KPUCTALTUYECKON PEIIEeTKH.

XuMHYeCKHE peaKHH.
Knaccugukanus XUMHYECKUX peakIUil Mo pa3IuyHbIM MPU3HAKAM: YHCIY U COCTaBY MCXOJHBIX
U TOJYYEHHBIX BEIIECTB; M3MEHEHUIO CTENEHEH OKHCIEHUS aTOMOB XMMHYECKHUX AJIEMEHTOB;
MOTJIOUIEHUIO WIIN BBIIETIEHHUIO S)HEpIUH.CTeneHb oKucieHus. OnpeneaceHue CTENeHN OKUCIEHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB B coenuHeHusx. Okucnutenb. BoccranoButens. CylIHOCT
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.
ITonsiTHE O CKOPOCTHM XMMHUYECKOW peaknuu. PakTopsl, BIUSAIOIIHAE HA CKOPOCTh XUMHUYECKOU
peakuuu. Ilonstme o kartanuzatope. OOpatumble peakiuu. [loHATHE O XUMHUYECKOM
PaBHOBECHM.  DJEKTPOJIMTHYECKAs AUCCOLUALMSA. ODJIEKTPOJIUTHl U HEDIEKTPOIUTHI. VOHBI.
KaTtnoHs! 1 aHMOHBL. DJIEKTPOJIUTHYECKAS] JUCCOLUALINS KACIIOT, IIEJI0UYEH U COJIEH.
Peakiiun nonHoro oOMeHa. Y ciioBHs IPOTEKAHUS pPeaKIuii HOHHOTO OOMeHa.
Tunsl pacyeTHbIX 3a/1a4:
Pacuetsr macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CJIU OJHO W3 BEIIECTB
JIaHO B BUJIE PACTBOpa C ONPEAEICHHON MaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA.
[TpakTHyeckue paboThbl:
Peakuiuu noHHOrO 0OMeHa.

Hemertauasl IV — VII rpynn u ux coenunenus.
[TonoxkeHne HeMETAIIOB B NEPUOJNYECKONM CHCTEME XMMHUYECKHX diemeHToB JI.U.
MenneneeBa. O0mmue cBoWcTBa HEMETAJUIOB. ['aoreHsl: (u3NYecknue U XUMHUUECKUE CBOMCTBA.
CoenuHeHHs TaJOreHOB: XJIOPOBOJOPO[, XJOPOBOAOpOAHas Kuciora u ee conu. Cepa:



buznueckue U xuMuueckue cBoiicTBa. CoeTMHEHUs! Cepbl: CEPOBOAOPOI, CYIb(PUAbI, OKCHJbI
ceppl. CepHasi, CepHUCTasi U CEPOBOJOPOAHAS KHCIOTHI M WX coid. A30T: (usuueckue u
XUMHYecKkue cBoircTBa. AmMMuak. Cosu amMmmoHusA. OKCUIbl a30Ta. A30THAsg KUCIOTa U €€ COJIH.
®ocdop: pusnueckue u xummuueckue cpoiicrBa. Coenunenus ¢ocdopa: okeua pocdopa (V),
opropochopHast kuciora M e€e COJau. YTriaepod: (u3Myeckue M XHUMHUYECKHE CBOWCTBA.
AmtoTponust yriaepoaa: anmas, rpadut, kapous, ¢yiiepensl. CoeMHEHUs yriepoaa: OKCHIbI
yriepoaa (II) u (IV), yronpHas kuciiora u ee coinu. KpemHuii u ero coeTMHeHMS.

Kamennsrii yrons B Peciy6nuke Komu.

Tunel pacyeTHEIX 3aa4:

Pacuetsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIM OJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IIPUMECH ).

[TpakTuyeckue padoThI:

KauecTBeHHBIC peaklMi HA HOHBI B PaCTBOPE.

ITomyyeHue yriaekucaoro ra3a u U3y4eHue ero CBOMCTB.

Pemenue sxcnepuMeHTaNbHBIX 3a4a4 110 Teme «Hemeramnel IV — VII rpynn 1 ux coeiuHeHu».

MeTa/uuibl M UX COeIMHEHUS.

[TonoxkeHne MeTaulIOB B INEPUOAUYECKOM CHUCTEME XHMHMYECKUX 3ieMeHToB [[.M.
MenneneeBa.Meramibl B mpupoje U odmue crnocodbl ux mnonydeHus. OOmme duznyeckue
cBoiictBa MetayioB. OOlIME XUMHUYECKHE CBOMCTBAa METAJUIOB: PEAKIUU C HEMETalllaMH,
KHCIJIOTaMH, COJISIMU. DJIEKTPOXUMHUYECKUIN psii HApsDKEHUM MeTaiuioB. lllenounbie MeTaisl U
ux coenuHenus. [llenodno3eMenbHbIC METAJUTBI H UX COCTMHEHUS. AOMUHUNA. AM(OTEPHOCTh
okcujaa U rujgpokcuaa amoMuHus. JKene3o. CoeauHeHuUs jkene3a M UX CBOMCTBA: OKCHUBL,
ruapokcuabl u conu xenesa (11 u II1).

Tunbl pacyeTHbIX 3a/1a4:

Pacuersl MaccoBoi WM OOBEMHOM JOJM BBIXOJA MPOJAYKTAa PEAKIHH OT TEOPETUUYECKH

BO3MOYKHOTO.

[IpakTuueckune pabOThI:

Peuienune skciepuMeHTANBHBIX 3a4a4 110 TeMe «MeTauibl U UX COEUHEHUS.
IlepBoHauyajibHbIE CBeIeHUS 00 OPraHUYeCcKUX BellecTBaX.

[IepBoHauabHBIE CBEIEHUS O CTPOCHUU OPTAHUYECKHUX BELIECTB. Y TJIEBOJOPO/IbI: METAH,
9TaH, OTWieH. VICTOYHMKM  YIJIEBOJIOPOJOB:  MPUPOAHBIM  ra3, HedTh,  YroJb.
Kucnoponcoaepxaie coeIuHEHUS: CHOUPTHI (METAaHON, STaHOJN, TIUIEPUH), KapOOHOBBIE
KHUCIIOTHI (YKCYCHasi KHUCJIOTa, aMUHOYKCYCHasi KHUCJIOTa, CTEAPUHOBAs U OJEMHOBAas KUCJIOTHI).
buonornueckn BaxkHbIe BEIIECTBA: IKHUPHI, TIIOK03a, Oenku. XHUMHUYECKOE 3arpsi3HEHUE
OKPY’KAOIIEH Cpebl U €ro MOCIEACTBUS.

HcTOYHUKHY yTI€BOIOPOIOB: IPUPOIHBIN ra3, HEPTh, yroib.
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3 Bopa. PactBopbl. 5
4 KosnnyecTBeHHBIE OTHOLIEHUS B XUMHH. 5
5 OCHOBHBIE KJ1aCChl HEOPTaHUUECKUX COCAMHEHUI. 17
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