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BoinycKkHMK HAYy4YUTCS:
® XapaKTepHu30BaTh OCHOBHBIE METOIbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT;
® OIIUCHIBATHL CBOMCTBA TBCPABIX, JKUIKUX, F33006p33HBIX BCHICCTB, BBIACIAA UX CYIICCTBCHHBIC ITPU3HAKH,

® DPACKPBIBaTh CMBICII OCHOBHBIX XHMMMYCCKHX MMOHSTHM «aTromM», «MOJICKYJIa», «XUMHUYCCKHUI QJICMCHT», «IIPOCTOC BCHICCTBO», «CIOKHOC

BEILIECTBOY, «BAJIEHTHOCTbY, «XUMHUECKasl PEaKLUA», UCIOIb3Ys 3HAKOBYIO CUCTEMY XHUMHUU;
® PpacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOpHH;
® pasauyuaTh XMMUYECKUE U (PU3UUECKUE SIBICHMUS,
® Ha3bIBATh XMMHUYECKUE FIIEMEHTHI;
® OIIpeaessATh COCTaB BEIIECTB 110 MX (opMysiaMm;
® OIIpeaeIATh BAJICHTHOCTh aTOMa JIEMEHTA B COCJUHECHUSAX;
® OIpeaeATh TUIl XMMUYECKUX PEAKIIM;
® Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKITHii;
® BLIABIATH IPU3HAKH, CBUICTEILCTBYIONINE O MTPOTEKAHUH XUMHUECKON PEaKIIMy MPH BHITIOJTHEHUH XHMHYECKOTO OTIBITA;
® COCTaBIATH (POPMYJIBI OMHAPHBIX COCAMHEHUH;
® COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKIIMIA;
® cobmtonarh mpaBuiIa 6e30macHoi paboThl IPU MPOBEICHUH ONBITOB;
® [10J1b30BaThCsl TAOOPATOPHBIM 000PYIOBAHUEM U MTOCY/IOMH;
® BBEIYHCIATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
® BBHIYHCIIATH MACCOBYIO JIOJK0 XUMHYECKOTO 3JIEMEHTa M0 (opMyJie COSTMHEHUS;
® BBHIYHCIATH KOJTUYECTBO, 00bEM HIIM MaccCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MAacCe PeareHTOB MU MPOAYKTOB PEaKIIHH;

® XapaKTepHu30BaThb (I)I/ISI/ILICCKI/IC U XMMHYECKHE CBOMCTBA IIPOCTHIX BEIICCTB: KUCIOpOJa U BOAOPOAA,



coJieu;

MOJTy4aTh, COOMpPATh KUCIOPOA ¥ BOAOPOL;

pacro3HaBaTh ONBITHBIM IIyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO/I, BOAOPOL;
PacKpbIBaTh CMBICI 3aKOHA ABOTaIpoO;

PacKpbIBaTh CMBICI TOHSATHH «TEIII0BOM dPPEKT peaKkium, «MOISPHBIA 00beM»;
XapaKTepu30BaTh (PU3MUECKUE U XUMHUUECKUE CBOMCTBA BOJIBL;

PacKpBIBaTh CMBICI MOHSATHS «PacTBOPY;

BBIYHCIISTH MacCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

IPUTOTOBJISATH PACTBOPHI C ONPEAEICHHON MacCOBOM /10N PaCTBOPEHHOT'O BEIIECTBA;
HA3bIBaTh COCIMHEHMSI N3yUYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB;

XapaKTCpU30BaATh (1)I/I3I/I‘~IGCKI/IG M XHMHYECKHE CBOMCTBAa OCHOBHEIX KJIACCOB HCOPraHMYCCKUX BCIICCTB. OKCHUJOB, KMCJIOT, OCHOBaHHﬁ,

ONpeaensITh TPUHAAJIEKHOCTh BELIECTB K ONPEAEICHHOMY KJIACCy COCIUHEHMUI;

COCTaBJIATh (DOPMYIIBI HEOPTAaHUUYECKUX COCTMHEHUM U3yUYeHHBIX KJIACCOB;

MPOBOMUTH ONBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX BEUIECTB;
pacro3HaBarh ONMBITHBIM MMYTEM PACTBOPBI KUCIOT U IEI0YEN 110 U3MEHEHUIO OKPAaCKH MHIUKATOPA;
XapaKTepU30BaTh B3aNMOCBA3b MEXKY KJIIACCAMHU HEOPTaHUYECKUX COCIMHEHHNI;

packpsiBarhk cMbIch [lepuognueckoro 3akona I.11. Menneneena;

OOBACHATH (PU3MUYCSCKHI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIBI M MEPUO/Ia B MEPUOANICCKON

cucreme /.M. Menneneesna;

O0OBSICHATH 3aKOHOMCPHOCTHU U3MCHCHUA CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciax MaJibIX MEPHUOJ0B U ITIABHBIX MMOATPYIIII;

XapaKTCpU30BaTb XHUMUUYCCKUC DJICMCHTEL (OT BOAOpOda nI0 KaJ'IBI_II/IH) Ha OCHOBC HX TIIOJOXCHHUA B HCpHO,Z[H‘-ICCKOfI CHUCTEMC

JI.11. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX aTOMOB;



® COCTaBIATH CXEMbI CTPOEHHUS aTOMOB TepBbhIX 20 351eMeHTOB nepuoanyeckoit cuctemsl /.. Menaeneena;
® DPACKPBIBATh CMBICI TOHITHI «XUMHUYECKAsI CBA3bY, «JEKTPOOTPULIATEILHOCTHY;

® XapaKTepHu30BaTh 3aBUCUMOCTh (PU3MUYECKHUX CBOWCTB BEUIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKH;

® OIPCACIIATL BUJ XUMHUYECKOU CBSI3U B HCOPraHNYCCKUX COCAUHCHUAX,

® 300paxkaTb CXeMbl CTPOCHUSI MOJIEKYJI BEILIECTB, OOpa30BaHHBIX PA3HBIMU BUJIAMU XUMHUUYECKUX CBSI3EH;

® DACKpBIBAaTh CMBICI MMOHSTHMN «HUOH», «KaTUOH)», «AaHHUOH», «IJICKTPOJIUTHBD», «HEIJICKTPOJIHUTHED), «OJICKTPOIUTHYCCKAasA AUCCOLHUALIU),

«OKHUCJIUTEIIbY», «CTEHNEHb OKUCIECHHSD «BOCCTAHOBUTEIbY, OKUCIEHUE), «BOCCTAHOBIICHHEY;
® OIpeAeNaTh CTENEHb OKUCIEHHS aTOMa 3JIEMEHTa B COSMHEHNH;
® PaCKpbIBAaTb CMBICJI TCOPHUU BHGKTPOHI/ITHHGCKOﬁ JUCCOLINAIH,
® COCTaBIIATH YPAaBHEHUS IEKTPOIUTUYECKON TUCCOLUALUN KHUCIIOT, IEI0Y€EH, CONei;
® O0BACHATH CYIIHOCTb IPOLIECCa IEKTPOIUTHUECKON AUCCOLMAIMH U PEaKIIMA HOHHOTO OOMEHa;
® COCTaBJIATH IOJHBIE U COKPAILCHHbIC HOHHbBIE YPAaBHEHUSI peakIMi 0OMEHa;
® OMnpeAensaTh BO3MOXKHOCTh POTEKAHUSI peaKkLuii HOHHOTO OOMEHa;
® MMPOBOJUTH PCAKINH, IMOATBCPIKAAIONINC KaueCTBEHHBIN COCTaB Pa3JIMYHBIX BCUICCTB,
® OMnpeAesaTh OKUCINUTENb U BOCCTAHOBUTEID;
® COCTaBJIATH YPAaBHEHHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM;
® Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peakinm;
® KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHUE PECAKIU 110 PA3JIMYHBIM IIPU3HAKAM;
® XapaKTepHU30BaTh B3AUMOCBA3b MEXKY COCTaBOM, CTPOCHHUEM U CBOWCTBaMHU HEMETAIJIOB,;
® IPOBOJUTH OMBITHI IO MOJYYEHHIO, COOUPAHUIO M U3YUYEHUIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO raza, aMMHaKa;
® Dpacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIC BELIECTBA: YIVICKUCIIBINA ra3 1 aMMHaK;

® XapaKTepH30BaTb B3aMMOCBI3b MCKYy COCTABOM, CTPOCHHUEM U CBOMCTBaAMH MCTAJIII0B;



® Ha3bIBaTh OPraHUYECKHE BEIIEeCTBA MO UX (OopMylie: METaH, 3TaH, STUJICH, METAaHOJI, TAHOJI, IIUIEPUH, YKCYCHasl KUCIOTa, aMUHOYKCYCHAas

KHCJIO0Ta, CTEApUHOBAs KUCIIOTA, OJIEMHOBAsK KUCIIOTA, IIIIOKO3a;
® OLICHUBATh BIMSHUE XUMHUECKOTO 3arpsI3HEHHS OKPYKAIOLIEH Cpelibl Ha OPraHU3M YeJIOBEKa;
® TPaMOTHO OOpaIaThCs C BEIECTBAMU B TIOBCEHEBHOM KU3HH

® OnpeaciasITb BO3MOXHOCTb HPOTCKAHMS peaKuHﬁ HCKOTOPLBIX HpeIICTaBI/ITeJIeﬁ OpraHu4YCCKHUX BCHICCTB C KHCJIOPOAOM, BOAOPOAOM,
MeTallliaMH, OCHOBaHUSIMH, I'aJIOTCHaMHU.

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® gbldsuUcamMb U npoeepAntb IKCNEPUMERMAIbHO 2UNOmesbl 0 XUMUYECKUX CBOUCMBAX geugecme HA OCHoee Uux cocmaed u Cmpoerus, ux

cnocobrocmu 6CmMynantb 6 xumudecKkue peakyuu, o xapakmepe u npO()meax PA3IUUYHbIX XUMUHECKUX peam;m?;

® xapakmepu3oeambs eeujecmed no cocmaey, CmpoeHuio u C@OﬁCWl@dM, ycemarnaesiueaniob l’lpu‘ﬂlHHO-C]l@dCWl@QHHble C6A3U MleC‘ay OaHHBIMU

Xapakmepucmukamu eeuiecmeda,
® cocmasnisamo MONEKYJAIPDHbLE U NOJIHbLE UOHHbIE YPABHEHUA NO COKPAULEHHbIM UOHHbIM YPABHEHUAM,

® pocHO3UPOBANIb cnocobHocmo eeujecmea npoA6IAnb OKUCIUMENbHblE UJIU 60CCMAHOBUME/IbHbLE ceolicmea C yuenom cmenerell OKUCIeHUs.

JJ/1eMEHMOoE, GXO()EWMX 6 eco cocmae,
® cocmasnisamb YpaeHeHus peakuuﬁ, coomeemcmeyrouiux noc1e008amelbHOCmu npeepameHuﬁ HeopcaHu4vyecKux seuiecme pas3jiudHoblx Kiaccoes,

® gwvidsuU2amb U npoeepAntb SKCNEPUMEHmMAalbHO cunomessbl O pe3yilbmanmdax 6030elicmeus Pa3iuinsvlx qba;cmopoe HA U3BMEHeHUe CKopocmu

Xumuueckou peakyuu,
® 1Cnoiv308anmsv an/lO6p€m€HHbl€ 3HAHUA OJI51 IKONO2UYECKU cpamomHoco noseoenus 6 Oprofcaiou;eﬁ cpe()e;

® 1Cnoivb306anmbsv npuo6pemeHHble Kltoyeeble KOMNemeHyuu npu 6blNOJIHEHUU NpPpOoeKmoes U yll€6H0'uCCJZ€aOSClm€JZbCKUX 3a0a4y no U3YYEHUI

c8olLicms, cnocobo8 NoryyeHus: U pacno3HaA8aAHUsL 6L eCME,
® 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O B eCmB8AX U XUMUYECKUX NPOYeccax,
® KpUMuU4ecKy OMHOCUMbCS K NCeBOOHAYYHOU UHpOpMAayuU, He00OPOCOBECMHOLL peKaame & CPe0CmB8ax MAcco8oll UHpOpMayuU;

® 0Co3HaABAMb 3HAYEHUE MeopemuiyecKux SHAHUL NO XUMUU OIS npakmuttecmﬁ oesamenbHOCmu yejnoeekda,



® Co30asamb MOOenu U cxeMvl O peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3A0ay; NOHUMAMb HEe0OX00UMOCMb COONOEHUs. NPEeONnUCAHULL,

npeonazaemvix 8 UHCMPYKYUSIX NO UCNONIb30BAHUIO JIeKapCme, cpeocma Obimosol XUMuu u op.

1.1 .JII/I‘lHOCTHBIe, METaANPpEeAMETHBIC H MPEAMETHDBIC PE3YJIbTATHI OCBOCHUA yqeﬁﬂoro npeamMera XuMus

JInyHOCTHBIE PE3YNABTATHI:

* BOCIIUTAHUE POCCUMCKON IPAKJIAHCKON UIEHTUYHOCTHU: NTaTPUOTHU3MA, YBaXeHUs1 K OTeuecTBy, NPOLUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO
Hapozaa Poccun; oco3HaHue CBOEH ATHUYECKOU IIPUHAJICKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYPBI CBOETO HapOJa, CBOETO Kpasi, OCHOB KYJIETYPHOIO
Hacuenus Haponos Poccnu 1 yenoBeyecTBa; yCBOEHUE T'YMaHUCTHYECKUX, IEMOKPAaTHYECKUX U TPAJAULIMOHHBIX [IEHHOCTEN MHOTOHAILIMOHAIIBHOTO
poccuiickoro o01iecTBa; BOCIUTaHHE YyBCTBA OTBETCTBEHHOCTH U JIoJiTa repen PoauHoi;

* (popMHpOBaHKE OTBETCTBEHHOTO OTHOIIEHHS K YYSHHIO, TOTOBHOCTH U CIIOCOOHOCTH O0YYarOIIMUXCS K CAMOPA3BUTHUIO U CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAIIUH K O0yYCHHIO U TIO3HAHUIO, 0CO3HAHHOMY BBIOOPY M MTOCTPOCHUIO JajbHEUIIeH HHANBUAYAIBHON TpaeKToprH 00pa3oBaHus Ha Oase
OPHEHTUPOBKU B MHpE Npodeccuii 1 mpodecCHOHATBHBIX MPEANOYTEHHH ¢ YIETOM YCTOWYMBBIX TO3HABATEIIFHBIX HHTEPECOB, a TAK)KE Ha OCHOBE
(dbopMupOBaHUs YBAKUTEIBHOTO OTHOILIEHUS K TPYY, Pa3BUTHS OIBITA yYaCTUsl B COLIMATBHO 3HAYMMOM TPYIE;

* (hopMHUpOBaHKE 1IETOCTHOTO MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U OOILIECTBEHHOM MPAKTUKH,
YUYUTHIBAIOIIETO COLMANIBHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

* (popMHpoOBaHME OCO3HAHHOTO, YBaXHUTEIBLHOIO U JOOPOXKEIaTEeIbHOIO OTHOLIEHUS K APYTrOMY U€JIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO, KYIBTYPE,
A3BIKY, BEpe, TPAXAAHCKOU ITO3ULIMH, K UCTOPUU, KYJIbTYPE, PEIUTUH, TPATULUAM, A3bIKaM, LICHHOCTSAM HaponoB Poccun u Hapo0B MUpa; TOTOBHOCTH
U CIIOCOOHOCTH BECTH AMAJIOT € APYTHMH JIIOJBMHU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;

* OCBOEHHE COLIMAIbHBIX HOPM, MPaBUJI MOBEACHMS, poJieil U GopM colMaIbHOM KU3HU B TPYIIAx U COOOIIECTBAX, BKIIOUAs B3pOCIble U
COLIMaJIbHBIE COOOINECTBA; yYacTHE B IIKOJbHOM CaMOYIPaBIE€HUH U 00IIECTBEHHOM KU3HU B IIPE/Ieax BO3PACTHBIX KOMIETEHIIUH ¢ yueToM
pErHOHAIBbHBIX, THOKYJIBTYPHBIX, COLIMATBHBIX M SKOHOMUYECKHX 0COOEHHOCTEIH;

* pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEILICHMH MOPAJIbHBIX Mpo0JieM Ha OCHOBE IMYHOCTHOTO BbIOOpa, (popMupoBaHue

HPaBCTBCHHLIX YYBCTB U HPABCTBCHHOI'O IMTOBCACHUA, OCO3HAHHOTO U OTBETCTBCHHOT'O OTHOMICHUA K COOCTBEHHBIM NOCTYIIKaM;,



* popMUpOBaHNE KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIEHUN U COTPYAHHUYECTBE CO CBEPCTHUKAMH, ACTHMHU CTAPIIIETO U MIIAIIIETO BO3pacTa,
B3POCIIBIMU B IIpoliecce 00pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUIOB JIEATCILHOCTH;

* opMupOBaHUE IICHHOCTH 30POBOTO M 0€30MacHOT0 00pa3a KU3HH; YCBOCHHE MPABWIJI HHIWBHIYATbHOTO M KOJUIEKTUBHOTO 0€30I11aCHOTO
IOBEJICHUS B UPE3BBIYANHBIX CUTYALUAX, YTPOKAOIIMX KU3HU U 3I0POBBIO JIFOJIEH, IPABUJ OBEAECHUS HA TPAHCIIOPTE U HA J0pOrax;

* (hopMHpoOBaHKE OCHOB YKOJIOTUICCKON KYIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIUICHHUSI, PA3BUTHE OIBITA
AKOJIOTHYECKH OPUCHTUPOBAHHOM pe(IeKCUBHO-OIIEHOUYHOHN M MPAKTUYECKON IEATEILHOCTH B )KU3HCHHBIX CUTYAIUAX;

* OCO3HAHME 3HAYCHHS CEMbH B KU3HH YEJIOBEKa M OOIIECTBA, IPUHATHE IIEHHOCTH CEMEHHON )KU3HU, YBAKHUTEIBHOE U 3a00TJIMBOE OTHOIICHHUE K
YJICHaM CBOCH CEMBbH;

* Pa3BUTHE ACTETUYECKOTO CO3HAHMS YEPE3 OCBOCHUE XYI0KECTBEHHOTO HACIeAUsl HapoaoB Poccuu u Mupa, TBOPYECKOM NEATEIIbHOCTH
ACTETUYECKOTO XapakTepa.

Ucxonst u3z [Iporpammel BocnuTaHus, TMYHOCTHBIE PE3YJIbTAaThl UMEIOT HAPABICHHOCTh HA PELICHUE 3a]1a4 BOCIIUTAHUS, Pa3BUTUSA U

conuaju3anuuu O6y‘IaIOHII/IXC$I cpeacTtBaMu NpecaMeETa 1o CJICAYIOIINM HaIllpaBJICHUAM:

* [larpmoTH4ecKoro BOCIUTAHMS: LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY Hacle/IuIo,
MMOHUMAaHHUS 3HAYEHHSI XUMUUECKOM HayKH B )KU3HU COBPEMEHHOT'O 00I1IeCTBa, CIOCOOHOCTH BJIa/IeTh JOCTOBEPHOM MHPOpMaLIMEl O epeIoBbIX

JOCTHKEHUSIX U OTKPBITUAX MUPOBOM U OT€UECTBEHHON XUMMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOIIECTBa;

* ['paxIaHCKOTO BOCHUTAHUSA: IPEACTABICHHUSA O COLMAIBHBIX HOPMAX U IIPaBUiIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE,
KOMMYHUKaTUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BaTENbCKON, TBOPUECKON U JPYTUX BUAAX JI€ATEIbHOCTH;
TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHOM JEATENIbHOCTH MPY BHINOIHEHUN yUE€OHBIX, T03HABATENbHBIX 3314, BHIITOJIHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3JaHUN YYEOHBIX MPOEKTOB, CTPEMIJICHHUS K B3aUMOIIOHUMAaHMIO U B3aMOIIOMOIIY B Mpoliecce 3ToN yueOHOM JesTeIbHOCTH;
TOTOBHOCTH OLICHMBATh CBOE MTOBEACHHUE U MOCTYIIKM CBOMX TOBAPUILEH C IMO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS

MOCJIEICTBUH MTOCTYIIKOB;

® HCHHOCTI/I HAYyYHOT'O TO3HAHUA: MUPOBO33PCHUYCCKUX Hpe,[[CTaBJ'IeHI/Iﬁ O B€OICCTBC U XUMHYECKOH pCaknu, COOTBECTCTBYIOIINX COBPEMCHHOMY
YPOBHIO Pa3BUTHA HAYKHU U COCTABIAIOIINX OCHOBY JJIs1 IOHUMaHHWA CYITHOCTH HaquOﬁ KapTHUHBI MHPA, Hpe)ICTaBJ'IeHI/II\/II 00 OCHOBHEBIX

3aKOHOMCPHOCTAX Pa3BUTHS ITPUPOALI, B3AUMOCBA3AX UCJIOBCKA C HpI/IpOJIHOI\/II cpe)loﬁ, 0 POJIM XMMHUHU B IMTO3HAHUHU ITHUX SaKOHOMepHOCTeﬁ;



IMO3HaBaTCJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA IMMOJTYYCHUE HOBBIX 3HAHWUM 110 XUMUH, H606X0,£[I/IMBIX JJIA OOBSICHEHUS Ha6J'IIOI[aeMBIX Imponeccon
n HBHGHHﬁ; HOSH&B&TGHBHOﬁ, HH(l)OpMaHHOHHOfI M YUTATCIbCKOU KYJIBTYPBI, B TOM YHCJIC HABBIKOB CaMOCTOATEIbHOM pa60TBI C y‘le6HBIMI/I
TCKCTaMU, CHpaBO‘{HOfI HHTepaTypOﬁ, AOCTYIIHBIMH TEXHUYCCKUMHA CPEACTBAMU I/IH(bOpMaI_II/IOHHBIX TeXHOHOFHﬁ; HHTEpPECA K o6yquI/no u
IIO3HAHUIO, JIIO603HaTeHBHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K CaMOO6pa3OBaHI/IIO, HpOGKTHOﬁ U MCCIICH0BATEIbCKOM ACATCIIBHOCTH, K

OCO3HAHHOMY BEIOOPY HANPABICHHOCTH M YPOBHS 00yUeHUs B HalIbHEHIIIEM;

*  @opMuUpOBaHUA KyJIbTYPBI 310POBbs: OCO3HAHUS LICHHOCTH JKU3HHU, OTBETCTBEHHOI'0 OTHOILIEHMS K CBOEMY 310POBBIO, YCTAHOBKH Ha 370POBBIN
00pa3 KU3HU, OCO3HAHUS MMOCIIEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS AJIKOTONIS, HAPKOTHKOB, KYPEHHs ), HEOOXOTUMOCTH

CO6J'II-O,I[€HI/I$[ IIpaBUjI 0e30macHOCTH IIpu O6paH_IeHI/II/I C XUMHMYCCKHMMH BCIICCTBAMMU B 6BITy n peaHBHOﬁ KHU3HU,

* TpyaoBOro BOCIHUTAHHS: HHTEPECA K MIPAKTUUECKOMY M3YUYEHUIO MPodeCcCrii U Tpyaa pa3InyHOro pojia, YBaXKEHHUE K TPYLY U pe3yJibTaram
TPYIOBOM JIEATEIBHOCTH, B TOM YUCJIC HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHHUM 110 XUMHHU, OCO3HAHHOTO BHIOOpA HHINBU Ty aTbHOM
TPACKTOPUH MPOJOHKEHUS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K XUMUU, OOIIIECTBEHHBIX HHTEPECOB U
noTpedHOCTeH; yenenHon mpodeccnoOHaIbHOM 1eATEeIbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHUIN; TOTOBHOCTH aJallTHPOBATHCS B

npodeccuoHaIbHON cpere;

®  DKOJIOTUYECKOTO BOCIIUTAHMSI: SKOJIOIHYECKH 11€J€CO00Pa3HOTr0 OTHOIEHHS K IPUPOIE KaK HCTOUHUKY KHU3HH Ha 3emiie, OCHOBE e

CYLIECTBOBAHMUS, TOHUMAaHHUS LIEHHOCTHU 3/I0pPOBOTO U 06€3011acHOro 00pa3a )KM3HH, OTBETCTBEHHOI'O OTHOILLIEHHS K COOCTBEHHOMY (PU3UYECKOMY
U TICUXMUYECKOMY 37I0POBBIO, OCO3HAHMSI IEHHOCTH COOMIOAECHUS IPaBUiI O€30I1aCHOIO MOBEIEHHS TPU padoTe C BEIIECTBAMU, a TAKXKE B
CUTYyallUsX, YTPOXKAIOIIMX 3I0POBBIO M KHU3HM JIOAEH; CHOCOOHOCTH MPUMEHSTh 3HaHUS, [TOJyYaeMble IPU U3yUYEeHUH XUMUH, JUI PELIeHUs
3aj1a4, CB3aHHBIX C OKpYXKaroIlel MPUPOTHON Cpeoil, MOBBIIIEHUS! YPOBHS 3KOJOTHUYECKON KYJIBTYPbl, OCO3HAHUS TNI00ATBHOTO XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX PElIeHHUs TOCPEICTBOM METOJJOB XUMHUU; IKOJIOTMYECKOTO MBIIUICHHSI, yMEHUSI PYKOBOACTBOBATHCSI UM B
IT03HABATEJIbHON, KOMMYHUKATUBHON U COIIMAIbHOU IPAKTHKE.
MeramnpenMeTHbIE PE3YIbTAThL:

* YMEHHUE CAMOCTOSITEIBHO ONPEEIATh €N CBOETO 00yUeHUs], CTaBUTh U (POPMYIUPOBATH /7S ce0sl HOBBIE 3a/1a4u B yueOe U O3HaBaTeIbHOM

ACATCIIBHOCTH, pa3BUBATh MOTUBEI U UHTCPCECHI CBOEH ITO3HABATEIILHOM JCATCIIBHOCTH,



* YMEHHUE CAMOCTOSTEIbHO IUNIAHUPOBATH IyTH JOCTH)KEHUS LI€JIeH, B TOM 4YMCIe albTepHAaTUBHbIE, 0CO3HAHHO BbIOMpaTh Hanbosee 3pPEeKTUBHbIE
crocoOBbl pelIeHHs yu4eOHbIX M [T03HABATENIbHBIX 3a/1ay;

* YMEHHME COOTHOCUTH CBOU JICHCTBHUSA C INIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIECTBIISATh KOHTPOJIb CBOEH AEATEIbHOCTH B IIPOLECCE AOCTUKCHUS
pe3yibTara, OnpeaesaTh CIOCOOb! JEMCTBUM B paMKax MPEAIOKEHHBIX YCIOBUN U TpeOOBAaHU, KOPPEKTUPOBATH CBOU JAEHCTBHS B COOTBETCTBUHU C
W3MEHSIOLIEHCS CUTYaluEN;

* YMEHHUE OLICHUBATh [IPABUIILHOCTD BBIIIOJHEHUS YUeOHON 3a/ja41, COOCTBEHHBIE BO3MOXKHOCTHU €€ PELLCHMUS;

* BJIaJICHHE OCHOBAaMM CaMOKOHTPOJISI, CAMOOLIEHKH, IIPUHATHS PELIEHUH 1 OCYLIECTBICHUS OCO3HAHHOIO BBIOOPA B yueOHOW U MO3HABATEIbHOM
NEeATEIbHOCTH;

* YMEHHUE ONPEACTATH MOHATHUS, CO3aBaTh 000OIIEHHS, yCTaHABIMBATh aHAJIOTHH, KIIAaCCU()UITUPOBAT, CAMOCTOSITEIHPHO BRIOMPATh OCHOBAHHS U
KPUTEPHUH U1 KJIaccu(UKaIMK, yCTaHABIUBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCyKICHHE, YMO3aK/IIoueHHe (MHAYKTUBHOE,
JeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOIbI;

* YMEHHE CO3/aBaTh, IPUMEHATh U IPEe0OPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIEJIM U CXEMBI JUIsl pEIIeHUs] yUeOHBIX U [T03HABATEIbHBIX 3a7ay;

* CMBICJIOBOE UTEHHUE;

* YMEHHUE OPraHU30BbIBATh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JIESITEIBHOCTh C YUUTENEM U CBEPCTHUKAMU; paboTaTh MHIUBHIyaIbHO U B
IpyIIe: HaXOIUTh 00l1Iee peleHne U pa3penarb KOH(INKTE Ha OCHOBE COITIACOBAHMS MO3MLIMI M yueTa HHTEpecoB; (OpMyIHpOBaTh,
apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHMUE;

* YMEHHE OCO3HAHHO UCIOJIb30BATh PEUYEBBIEC CPEACTBA B COOTBETCTBUHM C 3aJa4eii KOMMYHHUKAIUU JIUI BBIPA)KEHUS CBOMX YYBCTB, MBICIIEH U
noTpeOHOCTEH; MIIAHUPOBAHUS U PETYISLIUU CBOEH e TebHOCTH; BIIaJICHUE YCTHON M MUCbMEHHON PEeUbl0, MOHOJIOTHYECKONH KOHTEKCTHOU PeUblo;

* (hopMHUpOBaHKE U Pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH MCIIOIb30BaHUs MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (nanee - UKT
KOMITETEHIIMH ); pa3BUTHE MOTUBALIMU K OBJIQJCHHUIO KYJIBTYpOW aKTUBHOTO M10JIb30BAHUS CIOBAPSIMU U JPYTUMHU TOUCKOBBIMU CUCTEMAMHU;

* (popmMupoBaHMEe U Pa3BUTHE IKOJIOTUYECKOTO MBILUICHUS, YMEHNUE IPUMEHATh €r0 B I03HABaTeIbHOW, KOMMYHUKAaTUBHOM, COLTUANIBHON MPAaKTUKE U
po¢eCCHOHAIBHOM OpUEHTALINH.

IIpenmMeTHbIE pEe3yNbTaThI:

® q)OpMI/IpOBaHI/IC MEPBOHAYAILHBIX CUCTCMATU3UPOBAHHBIX HpeI[CTaBHeHI/Iﬁ 0 BCHICCTBAX, UX NPCBpAICHUAX U ITPAKTHUYCCKOM IIPUMCHCHHU

OBJIaJICHHE MOHATUIHBIM arraparomM U CUMBOJIMYCCKHUM SA3bIKOM XHUMHUU;



® 0CO3HaHHE OOBEKTHBHOHN 3HAYMMOCTH OCHOB XUMHYECKOW HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUECKUX MPEBpaIICHUI
HEOpPraHMUYECKUX U OPraHUYECKUX BEIECTB KAK OCHOBBI MHOTHUX SIBJICHUM ’KMBOM M HEKUBOM MPUPO/IbI; YIVIyOJIEHUE NPEICTaBIECHUHN O

MarcpuaJibHOM CIUHCTBC MUPA,

¢ oOBJIageHHE OCHOBAMHU XUMHUYECKOMN T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIM3UPOBATH U 00BEKTUBHO OLCHUBATD KU3HCHHBLIC CUTYyallluU, CBA3AHHBIC
C XPIMI/ICﬁ, HaBBIKAMH 0€30I1aCHOI0 oGpamemm C BCIICCTBAMHU, UCITIOJIL3YCMBbIMU B HOBCGIIHGBHOP'I JKU3HH; YMCHUCM aHAJIM3UPOBATH U

IJIAHUPOBATh HKOJIOTMUECKH 0€30I1aCHOE NOBEJICHUE B LIENIAX COXPAHEHUS 310POBbs U OKPY>KAIOILEH Cpebl;

* (dopmupoBaHHE YMEHHI yCTaHABINBATH CBSA3U MEXIY PEalbHO HAOIIONAEMBIMI XUMHUECKUMHU SBICHUSIMU U TIPOLIECCAMH, TPOUCXOIAIINMU B
MUKpPOMHUpE, 00BACHATh IPUUMHBI MHOTOOOpa3Hsl BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHHUSI, a TAKKE 3aBUCUMOCTD
IIPUMEHEHHUs BEILECTB OT UX CBOUCTB;

* mpuOOpPETEeHHE ONBITA HCIIOIB30BAHUS PA3TMUYHBIX METOAOB U3yUCHHUS BEIIECTB: HAOIIOACHNUS 32 MX NMPEBPALICHUSMH TP ITPOBEICHUT

HECIJIOKHBIX XUMHUYECKUX HKCTIEPUMEHTOB € MCIIOJIb30BAHUEM JIAOOPATOPHOTO 000pyI0BaHUS U TPHOOPOB;

® (bOpMI/IpOBaHI/IC HpeIICTaBJICHI/Iﬁ 0 3HAYCHUH XMMHYCSCKOMI HAayKH B pCIICHUH COBPEMCHHBIX 3KOJIOTHUYCCKUX HpO6J'ICM, B TOM 4YHUCJIC B

IpeaoTBpalliICHUN TEXHOICHHBIX U SKOJIOTHYCCKUX KaTaCTpO(l);

® A O6yanOIHHXC$[ C OrpaHU4YC€HHBIMH BO3MOXHOCTAMU 300POBBA: BIIaACHUC OCHOBHBIMU JOCTYIIHBIMU MCTOAAMU HAYUYHOI'O ITO3HAHUS,

HCIIOJIb3YEMBIMU B XUMHHU.

2. Conep:xanye y4eGHOro mpeaMera, Kypca

B cucreme CCTCCTBCHHOHAYYHOTI'O 06pazoBaHm[ XHUMHS KaK y‘-Ie6HI)II71 npeaMeET 3aHUMACT BAXXHOC MECTO B IMO3HAHHWMW 3aKOHOB IIPHUPOIEI,
(bOpMI/IpOBaHI/II/I Haquoﬁ KapTUHBI MUpaA, CO3JaHUN OCHOBBI XUMHUYCCKHX 3HaHI/II‘;I, HCO6XOI[I/IMBIX JJIS HOBCCIIHCBHOﬁ JKU3HH, HABBIKOB 3J0pPOBOI0 U
0e30I1acHOro JJIA 9CJI0OBCKA U Oprn(aromeﬁ €ro Cpeabl 06pa3a JKHM3HH, a TAKXKEC B BOCITUTaAaHHUU JKOJIOTUYECKOM KYJIbTYPBEL.

YcnenmHocTh HU3YUCHHUA XUMHU CBA3aHa C OBJIAJCHHUEM XHMHUYCECKUM S3BIKOM, CO6J'IIOJIGHI/ICM IMpaBuJI Oe3omacHoOM pa6OTLI IIpHU BBINIOJTHCHHUHU

XUMHYECKOr'0 9KCIICPUMEHTA, OCO3HAHNEM MHOTOYHCIICHHBIX CBSI3EH XUMUH C APYIruMu NpeaMeTaMu MMKOJbHOIO Kypca.



[Iporpamma BKJIIOYAaeT B Ce€0sl OCHOBBI HEOPTaHMYECKOHW M OpTraHWYECKOW XUMUHU. [71aBHOUM Maeel mporpaMMbl SBISIETCS CO3/laHue 0a30BOTO
KOMITJIEKCA OMOPHBIX 3HAHUHN IO XMMHH, BEIPAXKEHHBIX B (POpPME, COOTBETCTBYIOLIEH BO3pacTy 00yUYarOLIXCs.

B conepkanuu JaHHOTO Kypca MpeAcTaBiIeHbl OCHOBOIOJATAONINE XUMUYECKUE TEOPETUUECKE 3HAHUS, BKIIOUAOIINE U3yUYEeHHUE COCTaBa U
CTPOCHHMS BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOWCTB BEIIECTB, MCCJIECIOBAHUE 3aKOHOMEPHOCTEH XHMMHMUYECKHUX
MPEBpAIICHUI U MyTel yIpaBICHUSI UMH B IEJISIX MTOJIYYSHUS BEUIECTB U MAaTEPUAJIOB.

TeopeTnyeckyr0o OCHOBY H3y4Y€HUS HEOPraHUYECKOH XHUMHUU COCTaBJSIET aTOMHO-MOJIeKynspHoe yueHue, [lepumoamueckuit 3axon JI.W.
MeHnpeneeBa ¢ KpaTKUMU CBEICHUSIMU O CTPOCHUHU aTOMa, BUJAX XMMHUYECKOH CBsI3U, 3aKOHOMEPHOCTSIX MPOTEKaHHsI XUMUYECKUX PEaKLIUH.

B um3yuenun kypca 3HauuTEeNbHAS POJIb OTBOJUTCS XHUMHYECKOMY SKCIEPUMEHTY: MPOBEICHHUIO MPAKTUYECKUX U JIaDOpaTOpHBIX pPadoT,
OMHCAHUIO PE3YJBTATOB YYCHHUYECKOTO IKCIIEPUMEHTA, COOTIOICHUIO HOPM U TIpaBuJjI 0€30MmacHoN paboThl B XUMHUECKON J1abopaTopui.

Peanusanusi 1aHHOW HporpamMMbl B mpoiiecce 00yueHUsl MO3BOJIUT OOYYArOIIUMCS YCBOUTH KIIIOUEBBIE XUMUYECKHE KOMIETEHIIMU M TOHSTH
POJIb ¥ 3HAYCHHE XUMUH CPEIU APYTUX HAYK O IPUPOJIE.

Wzydenne mpenMera «XuMHUsS» B 9acTH (OPMHUPOBAHUS y OOYYArOMIMXCS HAyYHOTO MHUPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOIO0B
(HabmrofeHne, U3MEpPEHUE, IKCIEPUMEHT, MOJEITHUPOBAHNUE), OCBOCHHUS MPAKTUUECKOTO MMPUMEHEHHUS HAYyYHBIX 3HAHWNW OCHOBAHO Ha MEXKIPEIMETHBIX
cBsi3six ¢ mpeameramu: «buonorusy», «leorpadus», «Uctopus», «Jluteparypa», «Maremaruka», «OCHOBBI 0€30MAaCHOCTH >KU3HEICATEIBHOCTHY,
«Pycckuii s3b1k», «PU3UKa», « IKOJIOTHUS.

IlepBoHaYaIbHBbIE XUMHYECKUE IOHATHUS

[Tpenmer xumuu. Tena u eewgecmea. OcHosHble MemoObl NO3HAHUA: HaOM0Oenue, usmepenue, skcnepumenm. PU3NUECKUEe U XUMUYECKUE
aprneHus. Yuctele BemecTBa U cMecu. CrmocoOsl pasaeneHusi cmeceil. AtoM. Monekyna. XUMUYECKUN AIeMEHT. 3HAKW XUMUYECKUX DIIEMEHTOB.
[IpocThie M clOXHBIE BeliecTBa. BaleHTHOCTb. 3akoH nocmosncmea cocmasa eewjecmea. Xumudeckue (opmynsl. Munekcel. OTHOcHUTENbHAS
aTOMHasi U MOJIEKyJsipHas Macchl. MaccoBasi J0Js XMMHUYECKOTO JJIEMEHTa B COEAMHEHWHU. 3aKOH COXPAHEHMs] MacChl BEIMIECTB. XHWMHUYECKHE
ypaBHeHus. KoaddunuenTsr. YCnoBus 1 NMpuU3HAKK MPOTEKAHUS XUMUUYECKUX peakiuii. Mok — eIMHUIA KOJUYecTBa BemecTBa. MossipHast macca.

Kucaopoa. Bonopon

Kucnopon — xumudeckuid smeMeHT U mpoctoe BemecTBO. O3zox. Cocmag 6030yxa. Puznyueckue M XUMHYECKHE CBOHCTBA KHCIOPOIA.
[Tonyuyenue u npumeHeHue kucioponaa. Tennogou s¢ghghexm xumuyeckux peaxyuii. Ilonamue o6 3k30- u sH0omepmuyeckux peaxyusax. Bogopon —

XUMHUYECKHUI 2JIEMEHT U MpocToe BemecTBo. du3nueckre U XMMUYECKUEe CBoicTBa Bojmopona. Ilomyuenue Bogopoaa B saboparopuu. [lonyuenue



6000pooa 6 npomviuiienHocmu. Ilpumenenue sodopooda. 3akoH ABoraapo. MomsipHpiii 00beM Ta3oB. KauecTBeHHBIE peakIMu Ha ra3000pa3HbIC
BelecTBa (KKUCaopo, Boaopon). OObeMHbIC OTHOIICHHS T'a30B MPH XUMUYECKUX PEAKIIUAX.

Bona. PacTtBopbl

Booa 6 npupooe. Kpyzoeopom 60061 6 npupode. QuzuuecKue u Xumuyeckue ceoucmea 600vl. PacTBopbl. Pacmeopumocms eewecme 6 6ooe.
Konuenrtpanus pactBopoB. MaccoBas 10151 paCTBOPEHHOT'O BELIECTBA B paCTBOPE.

OCHOBHBIEC KJIACCHI HEOPTAHUYECKUX COeIHHEHUI

Oxkcunpl. Knaccuduxkamus. Homenknarypa. @usuueckue ceoticmeéa oxcudo. XUMHYECKHE CBOWCTBA OKCUIOB. [lonyuenue u npumeHeHue
okcuoos. OcuoBanusa. Krnaccudukamus. Homenknarypa. Qusuueckue ceotlicméa ochoeanuli. Illonyyenue ochoéanuti. XVWMHUECKHUE CBOWMCTBA
ocHoBaHui. Peaknus HelTpanuszauuu. Kucnorel. Knaccuduxanus. Homenknarypa. @usuueckue ceoiicmea kuciom. llonyuenue u npumenenue
Kucrom. XUMUYECKHE CBOMCTBa KHCIOT. MHaukatopel. V3MeHeHHWe OKpacKu HWHIMKATOpoB B pasznuuHbix cpeaax. Comu. Knaccudukanmus.
Homenknarypa. Qusuueckue ceoticmsa coneii. [lonyyenue u npumenenue coneii. XMMUYECKUE CBOMCTBA coneil. [eHeTndeckas CBsA3b MEXKIY KJacCaMu
HEOPTaHWYECKUX COCOUHEHUHN. [Ipobnema 0e30nacnoco uUcnonb308aHus 6ewecme U XUMUYECKUX peakyuil 8 NoeceOHe@Hol dcusHu. ToxkcuuHvle,
2oprodue u 63pbl80ONAcHble ewjecmea. bvimosas xumuueckas 2pamomnocme.

Crpoenue aroma. Ilepuonnyeckuii 3aK0H U MePUOAUYECKAS CHCTeMa XUMHYeCKUX dieMeHTOB /.. MeHnaeseeBa

Crpoenne aroma: siipo, sHepreTuueckuil yposenb. Cocmae adpa amoma: npomonvl, Hetimponwl. M3zomonwl. lepuonnueckuit 3akon [1.1.
MenneneeBa. Ilepuoanueckast cuctema Xumudeckux osjaemeHtoB JI.M. MenneneeBa. Pu3uueckuii CMBICT aTOMHOTO (IOPSAKOBOTO) HOMeEpa
XUMHYECKOTO DJIEMEHTa, HOMepa TPYIIbl U TIEPrUoJia MePUOANIecKoi crucTeMbl. CTpOCHHE SHEPTeTUICCKUX YPOBHEH aTOMOB TMEepBhIX 20 XUMHUYECKUX
AJIEMEHTOB nepuoaudeckoit cucremsl .M. MeHnneneeBa. 3aKOHOMEpPHOCTH U3MEHEHUS! CBOMCTB aTOMOB XHUMHMUYECKUX 3JIEMEHTOB U UX COEIMHEHUI Ha
OCHOBE MOJIO)KeHUs B nepuoandeckor cucreme [[.M. MenaeneeBa u ctpoenus aroma. 3auenue [lepunoanueckoro 3akona [[.M. Menaeneesa.

Crtpoenue BelecTB. XUMHYECKasl CBA3b

dnexmpoompuyamenbHOCmMsb AMOMO8 XUMUYECKux snemenmog. KOBAJIEHTHAas XUMHYECKas CBs3b. HENOJSApHas W noisipHasd. [lonamue o
B000POOHOIL C6A3U U ee GIUAHUU HA usuyeckue ceolcmea eeujecms Ha npumepe 600vl. VIoHHas cBsa3b. Mertaundeckas CBA3b. [unsi
KPUCTATIUYECKUX PeemoK (AmomMHas, MONEKVIAPHAS, UOHHAA, Memaiiuyeckasn). 3a8ucumocms @usudeckux ceolucmes eeujecme om mund
KPUCMAIUYECKOU PeuemKu.

XuMuyeckue peakuuu



Ilonamue o cxkopocmu xumuueckou peaxyuu. Daxmopwvl, enuAlOWUe HA CKOPOCMb Xumudeckou peaxyuu. Ilonamue o kamanusamope.
Knaccudukanus XuMHUECKHX peakUuid MO pa3Iu4yHbIM IPU3HAKaM: YHCIy M COCTaBy HCXOAHBIX M TOJYYEHHBIX BEIIECTB; U3MEHEHUIO CTEHEHEMH
OKHUCJICHHS aTOMOB XHMHYECKUX 3JIEMEHTOB; MOMIOIICHUIO WA BBIACICHUIO JHEPruH. ODJIEKTPOIUTHYECKas IUCCOLUALUA. OJIEKTPOIUTHl U
HeonekTponuTsl. Monbl. Karnonsr m annonsl. Peaknuum moHHOro oOMeHa. YCIIOBHSI MPOTEKAHUS PEaKIUii MOHHOTO oOMeHa. DJIEeKTPOIMTHYECKas
JUccoluanus KMCIoT, mienoueil u coneil. Ctenenb okuciaeHus. OnpeaeseHne CTENeHN OKUCIEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX.
Oxucnutens. BoccranoBurens. CynHOCTh OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKLIUM.

Hemerausl 1V —VII rpynn u ux coemHeHUs1

[TonokeHne HEMETAJUIOB B MEPHOIUYECKON cucTeMe XuMudeckux snemeHToB J[.M. MenneneeBa. OOmme cBOWCTBAa HEMETAIIOB. [ ajJOreHbl:
¢usnueckne W xuMuyeckue cBoiicTBa. COEOMHEHMS TaJOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOAOponmHas kuciota u ee conu. Cepa: ¢usnyeckue u
XuMHu4eckue cBoiicTBa. COeIMHEHUS CEPBI. CEPOBOAOPO, CYIb(PUAbI, OKCUABI cepbl. CepHas, cepHucmasn u ceposo0opoOHas KUCIOMbl U UX COIIU.
A3oT: ¢usmyeckue u xumuyeckue cpoiictBa. AMmuak. Comu ammonus. Okcuabl a3ora. A3oTHas kuciora u ee comu. Dochop: pusmueckue u
xumudeckue cBoiictBa. Coenuuenust pocdopa: okcun dochopa (V), oprodochopHas KuUCiIoTa U €€ COMM. YIiepoa: GHU3HUYECKHE U XHMHUCCKHE
CBOWCTBA. Aiomponust yenepooa: aimas, epapum, kapoun, yirepenvt. Coenuuenus yriaepona: okcuasl yriepoaa (1) u (1V), yroabHas kuciaora u ee
conu. Kpemnuii u e2o coeounenus.

MeTayibl M X COeIMHEHHUS

Llonoxcenue memannog 6 nepuoouueckoli cucmeme xumuueckux snemenmos /[.HM. Menoeneesa. Memannwi 6 npupode u odowjue cnocodovl ux
nonyyenus. Oouwue @Qusuueckue ceoticmea memannog. OOLUME XUMUYECKHE CBOICTBA METAJJIOB: PEaKLUUU C HEMETaJlJIaMH, KUCIOTaMH, COJISIMHU.
Onexmpoxumuueckuii paod Hanpsaxcenuti memannog. lllenounsle Metamuibl U UX coeauHeHus. lllenmoyHo3zemenbHble METaIBl M UX COEAMHEHHS.
AmomuHMiA. AMPOTEpHOCTh OKCHAA U rHApoKcHaa amomMunus. JKene3o. CoelMHEHNUS JKelle3a U UX CBOMCTBA: OKCUBL, THAPOKCUAbI U coiu xkere3a (1
u Ill).

IlepBoHayasibHbIE CBeleHUSI 00 OPraHM4YeCKUX BellecTBax

[lepBoHauanabHBIE CBEIEHUS O CTPOCHHUU OPraHWYECKHX BEIIECTB. YIJIEBOJOPOABI: METaH, 3TaH, JTHIEH. MCmouHUKU Y21e8000p0008:
npupooHblil 2a3, Heghmv, yeons. Kucimopoaconepkaliue COCIUHEHHS: CIUPTHI (METAHOJ], STAHOJ, TIUIEpPUH), KapOOHOBbIE KHUCIOTHI (yKCyCHas
KHCIIOTa, aMHUHOYKCYCHasl KHCIJIOTa, CTE€apUHOBAasi U OJIEMHOBAsl KUCIOThI). bruonornuecku Ba)KHbIE BEIIECTBA: JKUPBI, INIIOKO3a, OEIKU. Xumuueckoe

3aepsA3HenuUe OKpyHcaroueli cpeovl U e20 NOC1e0CmsUs.



Tunbl pacyeTHbIX 3a/1a4:

1. Brrunciaenue maccoBoit JO0JIU XUMHYCCKOI'O 3JIEMCHTA I10 (l)OpMy.]'Ie COCOAUHECHUS.

Yemanoenenue npocmeﬁmeﬁ QbOPMyﬂbl eeuecmea no Maccoesvim O0JIAM XUMUYECKUX ITIEMEHMOS.

2. Brrurcnenuss mo XMMHUYECKUM YPAaBHCHHSIM KOJIHYECTBA, 00hEMa, MAcChl BEIIECTBA MO KOJIUYECTBY, OObEMY, MacCe PEarcHTOB HIIN
MIPOJYKTOB PEAKIUU.

3. Pacyer MaccoBoii 10JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE.

2.2. [lepeueHb J1A00OPATOPHLIX M IPAKTHYECKHUX PadoT

JIaboparopHoe obopynoBaHue U pueMbl ooparnienus ¢ HuM. [IpaBuia 6ezonacHol pabOThl B XUMUYECKON JTa00paTOPHH.
OuncTKa 3arpsI3HEHHON MOBAPEHHOM COJH.
XuMudeckue sBieHus (MPOKaTuBaHUE METHOM MTPOBOJIOKU; B3aUMOACHCTBHE Mea ¢ KUCIOTOH).

HonyquI/Ie KHCJIOpOJAa U U3y4YCHHUE €TI0 CBOMCTB.

1

2

3

4

5. [Tomydenue Bogopoaa U U3y4eHHUE €ro CBOMCTB.

6 IIpuroroBiieHrE paCTBOPOB € OIPEIEICHHON MAaCCOBOM JOJIEH PACTBOPEHHOI'O BELIECTBA.

7 Pemenne sxcnepuMeHTanbHBIX 3a1a4 110 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEIMHEHUNY.
8 Peakiiun noHHOTO OOMEHA.

9 Kauecmeennvie peakyuu Ha uoHvl 6 pacmeope.

10.  Ionyuenue ammuara u usyuenue e2o ceoticme.

11 IYOJzyquue Y2NEeKUC102c0 2ca3a u usyvenue eco ceolicma.

12.  Pemenue skcniepuMeHTANBHBIX 331a4 1o TeMe «Hemeramisl IV — VII rpynn v X coeMHEHMI».
13. Pemenue sKCiepuMEHTANIbHBIX 33124 MO TeMe «MeTalljIbl M UX COSIUHEHHSD.

14. Pasnenenne cmecent

15. BeITecHeHHE OTHOTO MeTaJljla IPYTUM U3 pacTBOpa COJU

16. PaCTBOpCHI/IC ’Kele3a U IIMHKA B COJISTHOM KHCIIOTe



17. BsaumopeiicTBUE OKCHIa MardHus ¢ KUCJIOTaMU

3. TemaTuueckoe IJIAHMPOBAHHE C YKA3aHHEM KOJIMYECTBA YACOB, OTBOJAMMbIX HA OCBOEHHE KAXK/I0M TEMbI

Paznes, Tema OcHOBHOe coep:kaHNe M0 TeMaM KoaunuecTBo Hanpasienue XapakTepucTUKA
4acoB BOCIUTATEJbHOM OCHOBHBIX BI/I0OB /1eAITeJIbHOCTH YUEHUKA
8 9 padoThI
KJIACC | KJIace
Pazmen 1. IIpenmer xumuu. Tena u BemecTBa. OCHOBHbBIE 114 [TarpuoTnueckoe JINYHOCTHBIE PE3YIBTATHL:
[TepBoHauanbs | METOBI MO3HAHUS: HAOTIONCHUE, U3MEPEHHE, BOCITUTAaHUE l.B LICHHOCTHO-OpPHCHTAIIHOHHOM cdepe - uyscTBO
TOPAOCTH 33 POCCUICKYI0 XUMUYECKYIO HAYyKY,
HbIE sKcnepuMeHT. Du3znueckre u XUMUYECKHUE SBJICHUS. dopMUpOBaHUE
rymMmaHu3M, OTHOIICHUC K TPYyAY, HCICYCTPCMIICHHOCTD,
xumMudeckne | YucThble BEMIECTBA U CMECH. KYJIBTYPHI 370POBBS CAMOKOHTDOITb H CAMOOLIEHKA;
TIOHSTHUS 2. B TPyAOBOH cepe - TOTOBHOCTH K 0CO3HAHHOMY
Paznen 2. Kucnopon — XuMHUYECKH 3JIEMEHT U IIPOCTOE 124 IlenHOCTH Hay4yHOTO BBIOOPY /abHEHIIICH 00pa30BaTEbHOM TPACKTOPHH;
Kucnopon. BemectBo. O30H. CocTaB Bo3nyxa. dusnveckue u [MO3HAHUS 3. B NI03HABATENLHOM (KOTHHTHBHOH,
Bonopon XMMHYECKHUE CBOMCTBA Kuciopoa. [lonyuenue u I'paxnanckoe HHTEIICKTYAIIbHOK) C(beP © " MOTHBAII YACHIT,
' YMCEHUE YIIPABIATH CBOCHU MMO3HABATCIILHON
MIPUMEHEHHE KUCI0poa. BOCIIUTAHHUE JESTEIBHOCTHIO.
Paznen 3. Bona B mpupone. KpyroBopot BojibI B ipupo;ie. 34 lennoctu Hay4yHOTO MeTanpe/IMETHbIME PE3yJIbTaTaMU OCBOEHHUS
Bona. dusnyeckre U XUMUYECKHE CBOMCTBA BOJILI. IMO3HAHUA BBIITYCKHUKaMH OCHOBHOM LIKOJIBI IPOTPAMMEI IO
PacTBopbI PactBopbl. PacTBOPEMOCTE BENIECTB B BOJIE. [paskaancKoe XHMITH ABTAIOTCA.
K M 1 BJIaJICHUC YHUBCPCAJIbHBIMU €CTCCTBEHHO-
OHHCHTpaHI/Iﬂ paCTBOPOB' accoBas N0 BOCIIMTaHHC HAay4YHbIMU crocobamu JACATCIIBHOCTH Ha6J'IIOZ[GHI/Ie,
pacTBOpeHHOFO BCIIICCTBA B paCTBOpe. H3MEpEHHE, SKCIICPHUMEHT, yqe6Hoe
Paznen 4. Oxkcunpl. Knaccudukanus. Homenknarypa. 1549 lenHocTu HayuyHOTO HCCIIE/IOBAHNE; IPUMEHEHHE OCHOBHBIX
OcHOBHEIE dusudeckre CBOMCTBA OKCUA0B. XMMUYECKHE MO3HaHUA METOJIOB TO3HAHHS (CHCTEMHO-MH(OPMAIHOHHbIH
9] aHaJIn3, MOACIIMPOBAHUC ) NI U3YUYCHUA pa3IMYHBIX
KJIaCChl cBolcTBa OKCUIOB. [lonyueHne u mpuMeHeHue I'paxxnanckoe > MOZICIIUPOBAHNCE) JUIA U3y P
O K CTOPOH OKpYXKaro1en J€ENCTBUTCIIBHOCTH,
Heopranuuec | okcuaoB. OCHOBaHMS. naccmpmiaunﬂ. } BOCITUTAHHE 2. HCTIONB30BANNE YHHBEPCATEHEIX
KHUx HOMeHKJ'IaTypa. ®usnvecKrue CBONCTBA OCHOBAHUH. CMOCOOOB JIEATEIHHOCTH IO PEIICHUI0 TPOOIEM 1
coeauHennil | [lonydeHne ocHOBaHM. XMMHUUYECKHUE CBOMCTBA OCHOBHBIX HHTEJIEKTYaIbHBIX ONEPAaLUii:
OCHOBaHHﬁ. PeaKHI/IH HeﬁTpaHHSaHHH. KI/ICHOTLI. HCHOHBB(?’BaHHe OCHOBHBIX UHTCIIJICKTYaJIbHBIX
Knaccnduxauys. HoMeHKIarypa. orneparuii: GopMyITHpOBaHKE THIIOTE3, aHAN3 U
P : " 4 F CHUHTE3, CPAaBHCHUC, 0606III€HI/IC, CUCTEMAaTHU3a1us,
aznen 5. Crpoenue atoma: sipo, YHEPTETUISCKUA YPOBEHbD. q paxaaHCKoe BBISBIICHHE PUMHHHO-CIE/ICTBEHHBIX CBA3CH, TONCK
Crpoenue CocraB siApa atoMa: MPOTOHBI, HEUTPOHBI. M30TOMBI. BOCIIUTAHHE aHaJIoroB;
aToma. [Tepuoanueckuii 3axkon .M. Menaeneena. dopMupoBaHUE 3. yMeHHE TeHePHPOBATE HCH H ONPEEIATh
Ilepuonnueck | [lepuognueckas cucteMa XUMHYECKUX 2IIEMEHTOB KYJIBTYPBI 30POBbsI CPe/ICTBA, HEOOXOMUMBIE LA X peanu3aluy;
) ) 4. YMEHUEC ONpeACIATh LEIIU U 3ada4u ACATCIIbHOCTH,
AU 3aKOH 1 H.N. MenneneeBa. ®u3n4eCcKril CMBICT aTOMHOTO
BBIOMPATH CPEICTBA PeaTH3alNH IETH U IPUMEHSThH
neproanyeck | (MOpsSIKOBOr0) HOMEpa XUMUYECKOTO DIIEMEHTA,




as cucrema HOMeEpa IpyIIbl U epUoia NEPUOINYECKON X Ha MPAKTHKE;
XUMUYECKUX | cucTeMbl. CTpOCHHE YHEPTeTHUECKUX YPOBHEH 5. HCTIONB30BAHHE PAsTHTHBIX HCTOYHHKOB J1A
3JIEMEHTOB aToMOB MepBbIX 20 XUMUYECKUX 3JIEMEHTOB ;0Hey;e:;iI’;HHM;I;GYCHI:)TI;TP:I\IEIOEEQTHP;ﬂ
AN nepuonnyeckoit cucremsl J[.M. Menzeneesa. BBITYCKHUKAMH OCHOBHOH IIKOJIBI TIPOTPAMMBI TIO
Meungeneena XHMHH SBISIOTCS:
Pasnen 6. DJIEeKTPOOTPHUIIATETLHOCTh ATOMOB XUMHUYECKUX 49 L{eHHOCTH HAYYHOTO 1. B nosnaparebRoit cpepe:- 1aBath onpesieeHis
Crpoenue sneMeHTOB. KoBajleHTHas XUMUYECKas CBA3b: MO3HAHUS MISYSCHHRIX IORATHH: BEMECTEO (XMMIICCKUH
v 3JIECMCHT, aTOM, MOH, MOJICKYJIa, KPUCTAJUINYICCKAs
BEILIECTB. HenossgpHast u noisgpHast. [lonstie o BogopogHon I'paxxnanckoe pelleTKa, BEIeCTBO, TIPOCTHIE 1 CIOKHEIE BElICCTE,
XuMudeckasi | CBA3M U €€ BIMSHUM Ha (U3NYECKUE CBOMCTBA BOCIIUTaHHE XUMHdeCKast OPMYIIA, OTHOCHTE/bHAS ATOMHAS
CBA3b BCUICCTB HaA HpHMepe BOJHbI. I/IOHHaSI CBs3b. Macca, OTHOCHUTCJ/IbHad MOJICKYJIsIpHas Macca,
MeTaHHquCKaﬂ CBS3b. BAJICHTHOCTB, OKCHbI, KUCJIOThI, OCHOBAHHA, COJIH,
Pazyen 7. T[ToHsTHE O CKOPOCTH XMMHUYECKON PEAKIIUH. 194 TpynoBoe BocruTapme | 2V POTCPHOCTE, HHIMKATOP, IepHOMTICCKHil 63aK°H’
Xumunueckue | DakTopbl, BIUSAIONUE HA CKOPOCTh XUMUYECKON dopmupoBaHHe Eig?gfg?i;ﬁ;:;éig?ca];;fHoﬂmecmﬂ TR,
peaxiuu peakiuu. [ToHsATHE 0 KaTanu3arope. KYJBTYPBI 37I0POBBS MMEKTPOOTPHIATETBHOCTD, CTENEHb OKHCICHNS,
Paznen 8. [TonoxeHne HEMETAIIOB B IEPUOIUYECKON CHCTEME - 354 | TpynoBO€ BOCHUTAHUE | DIEKTPOIHT); XUMHUYECKAs PEAKIUsA (XUMUYECKOE
Hemeramnel | xumudeckux anemenToB J[.M. Menneneesa. O0mue dopmupoBanue YPaBHEHHE, TCHETHHECKAs CBA3L, OKUCICHNE,
IvV-VIl CBOWCTBa HEMETaJUIOB. ['asoreHsl: Gpusnueckue u KyJBTYPBI 310POBbS POCCTAHORICENS, STOPTPOTHTRIOCRA JHCCOTHATHLL,
o CKOPOCTh XUMHUYECKOH pEaKIin);
TPYII U UX XUMHYeCcKHe cBoiicTBa. COeAMHEHUS TalOTeHOB: e A S ———
COCMHEHUS | XJIOPOBOJIOPO/I, XJIOPOBOJAOPOAHAS KHCIIOTA U €€ XUMHYECKYI0 HHPOPMALHIO, TIOTYUEHHYO U3 PYTHX
COJIN. HUCTOYHHUKOB;
Paznen 9. [TonoxxeHue MeTaIOB B IEPUOAMYECKON CUCTEME - 18 u | Dkonoruueckoe - MOACIMPOBATH CTPOCHUE ATOMOB JICMCHTOB TICPBOTO
Mertaniasl u xumuueckux anemenToB .. Meneneena. BOCIIUTAaHUE ;;Te?im TEPHOAOB, CTPOCHHE MPOCTEHIIHIX
ux Mertasisl B mpupose U 00111e crnocoobl UX dopmupoBaHue 2 B L[ZHI.“IOCTHO-OpI/IGHTaLII/IOHHOI‘/'I chepe:
COCTUHEHUSI nosrydeHusi. O0mue pusznyeckre cBOMCTBa KYJBTYPBI 310POBbS - AHAIIM3MPOBATH M OLCHUBATE TIOCIEICTBHS IS
MeTajuioB. O0Ire XUMUYECKHE CBOMCTBA METAIIJIOB: OKpY?KaloIIel cpe/ibl ObITOBOM U IPOM3BOICTBEHHOMH
PEeAKINH ¢ HEMETAIAMH, KUCIOTAMH, COJISIMH. JIESITETTBHOCTH YeJIOBEKa, CBSI3aHHOM ¢ IepepaboTKoi
BEILIECTB;
Paznen 10. [TepBoHavaIbHBIE CBEACHUS O CTPOCHUU - 54 | [larpuoTrueckoe - pL:g,MCH,ITL Ha IpruMepax (IIPUBOAKTH IPUMEpHI,
[lepBoHa4anb | OPraHUYECKHUX BEIIECTB. YIIIEBOIOPOIBI: METaH, BOCIIUTAHUE TIOTBEPK/TAIONITHE) MATEPUATBHOE EIMHCTBO H
HBbIC 9TaH, 3TWiIeH. cTouHnKN Y1IIEBOAOPOAOB: q)OpMI/IpOBaHI/Ie B3aUMOCBS3b KOMIIOHEHTOB XMBOH U HEXKUBOI
cBeneHus 00 an/IpoﬂHLIﬁ ras, He(l)TB, YTOJIb. KYJIBTYPBI 37I0POBbBSI MIPUPOJIBI U YEJIOBEKA KaK BaXKHYIO YaCThb 3TOT0
OpraHUYeCKH CAMHCTBA,
X BEIIECTBaX
Htoro: | 684 68 u

COI'JTACOBAHO
[IpoTokon 3acenanus

COI'JTACOBAHO
3amecturens aupekTopa no YBP




METOINYECKOr0 00bEIMHEHNS Jlanetuna B.N.
yuutenen npeaMetHukoB COLLL Ne 51 20 roma
oT 20 roga Ne 1

[Mpamymiko XK. A.
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