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Hacrosimas pabovas mporpamMma MO XHUMHH JUIs ydammxcsi 8-9 KiaccoB COCTaBJCHA B
COOTBETCTBUU C TpeboBanusamMu deneparbHOrO rocyJapCTBEHHOTO 00pa30BaTENBFHOTO CTaHAAPTa
OCHOBHOTO 00mIero oOpa3oBanus, Ha ocHOBe I[IpuMepHO# mporpaMMbl Mo y4eOHOMY HpPEIMETY
«Xumusg», ¢ yderom aBtopckodl mporpammsl H.H. TI'apa Xumwus. PabGoume nporpammsi.
[Ipeamernas nunus yueonukos ['.E. Pymsutuca, @.I'. ®enpamana. 8-9 kiacchl.

Peamusyercs mpenmernas nuHus ydeOHukoB [.E. Pymsutuca, ®@.I'. ®enpamana, 8, 9
kiaccel- M.: TIpocBemenue, 2018, 2019 1.

Pabowas mporpamma paccumrana Ha 138 wacoB B rox (2 wyaca B Henmemo): 8 kimacc — 70
gacoB, 9 kiacc - 68 gacos.

Inanupyemsle pe3yJibTaThl 0CBOEHHS YU4eOHOI0 MpeaMeTa
8 kaace
JInunoctHble YY:

YV yuawezoca 6 pamkax koeHumugHo2o komnonenma 6yoym cpopmuposanwl.

* OCBOEHHE OOIIEKyIbTYpHOrO Hacieausa Poccunm u  00LIEMHPOBOTO  KYJIbTYPHOTO
HacCJeIus;

®* OpUCHTAIWA B CUCTEME MOPAJIBHBIX HOPM U HGHHOCTGf/i " UX Uepapxuizalnus, TIOHUMAaHNEC
KOHBEHIIMOHAJIBHOTO XapakTepa MOPaJI;

¢* OCHOBHI COMMAJIBHO-KPUTHYCCKOT'O MBIIIJICHUA, OopucHTaUIuA B 0COOEHHOCTSIX
COLIMAJIBHBIX OTHOLIEHUH ¥ B3aMMOAEHCTBHI, YCTAHOBJIEHHUE B3aUMOCBSA3H MEX 1y OOIIECTBEHHBIMHU
U TIOJIUTUYECKUMU COOBITHSIMU;

B paMkax IEHHOCTHOTO U 3MOLIMOHAJILHOI'O KOMIIOHEHTOB OyyT CPOPMHUPOBAHBI:

* IpaXIaHCKHUI MaTpUOTU3M, J1I000Bb K PoiMHe, UyBCTBO FOPIOCTH 32 CBOIO CTPaHY;

* YBaXXCHHE K HCTOPHH, KyJIbTYPHBIM M HCTOPUYECKUM ITaMATHUKAM;

* SMOLMOHAIBHO NOJIOKUTENBHOE IPUHATHE CBOCH ITHUYECKON UIEHTUYHOCTH;

* yBaXXCHME K JIpyruM Hapojgam Poccum M Mupa M IpHHATHE MX, MEXKITHUYECKAs
TOJIEPAHTHOCTb, TOTOBHOCTb K PABHOIIPAaBHOMY COTPYJHHYECTBY;

* yBOKEHHE K JIMYHOCTM M €€ JOCTOMHCTBY, J0OpO’KENaTeIbHOE OTHOILIEHUE K
OKpYKaroIUM, HETEPIIUMOCTD K JIFOOBIM BU/1aM HAaCUJIMS U TOTOBHOCTb IIPOTUBOCTOSITH UM;

* YBOKEHHE K LIEHHOCTSIM CEMbH, JIIOOOBb K NPUPOJIE, NMPU3HAHUE LIEHHOCTH 370POBbS,
CBOETO M JPYTHX JIFOJEH, OITUMU3M B BOCIIPUATHU MUDA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3alluH, COLIMATbHOM NIPU3HAHUY;

* IO3UTHUBHAs MOpaJIbHAsl CaAMOOLICHKAa U MOPaJbHbIE UyBCTBA — YYBCTBO I'OPAOCTH IIPU
CJIEOBaHUHM MOPAJIbHBIM HOPMaM, IIEPEKUBAHUE CThIIa U BUHBI IIPU UX HAPYLICHUH.

B pamMkax JesTenbHOCTHOTO (MOBEAEHYECKOT0) KOMIIOHEHTa Oy1yT c(OPMUPOBAHBDI:

* YMEHHME BECTU JUAJIOT HA OCHOBE PAaBHOINPABHBIX OTHOLICHUH M B3aUMHOTO YBa)KCHHUS U
IPUHATHUS; YMEHUE KOHCTPYKTUBHO pa3peniarb KOH(DIUKTBI;

* TOTOBHOCTb M CIIOCOOHOCTb K BBIIOJHEHHIO MOPAIbHBIX HOPM B OTHOILIEHUH B3POCIBIX U
CBEPCTHHMKOB B IIKOJIE, J0Ma, BO BHEYYEOHBIX BUIAX JAEATEIbHOCTH;

* YCTOMUMBBIM MO3HABATENLHBI MHTEPEC M CTAHOBJIEHHE CMBICIO00pasyromen QpyHKINH
[I03HABATEJILHOIO MOTHBA.

Yyamuiics MoJyy4uT BO3MOKHOCTD 1J1s1 GOPMHUPOBaHMSA:

* BEIPQXXEHHOM yCTOMUMBON y4eOHO-1103HABATEIbHON MOTUBALIMU U HHTEpECa K YUCHHUIO;

* TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIUTAHHIO;

* aJICKBATHOM MIO3UTUBHON CaMOOLICHKHU U fl-KOHLIENINH;

* KOMIIETEHTHOCTH B pPEAIM3allUd OCHOB TI'PaXXJaHCKOW HIACHTUYHOCTU B IOCTYIKAX H
JEATENBHOCTH;



* MOPAJBHOTO CO3HAaHHMS HA KOHBEHIIMOHAIBHOM YPOBHE, CIIOCOOHOCTH K pEIICHUIO
MOPAJIBHBIX JUJIEMM Ha OCHOBE Y4€Ta MO3ULUN YYaCTHUKOB JUJIEMMBbI, OPUEHTALIMN HA UX MOTHUBbI
U 4yBCTBA; yCTOMYMBOE CJIEJOBAHHUE B IOBEJCHUHM MOPAJIbHBIM HOPMaM U 3THYECKUM TPeOOBaHMSIM;

* OMIIATUM KaK OCO3HAaHHOI'O IIOHMMAHHS U CONEpPEXHBaHMUS YyBCTBAM JIpYI'HX,
BBIpAXKAOIIEICS B IOCTYIKAX, HAIIPABJICHHBIX HA TIOMOIIb M 00ecTieyeHne OIaronoryusi.

MeTanpeaMeTHblIe pe3yabTaThl

PeryasituBubie YY/I:

VYyamumiics HayuuTcs:

* [IeTICTIONIAaraHNI0, BKJIFOYAsl MMOCTAHOBKY HOBBIX IIeJICH, MPeoOpa3oBaHHUE MPAKTHICCKOU
3a/1a4y B NMO3HABATEJIbHYIO;

* CAMOCTOATENILHO aHAJTU3UPOBATh YCIOBHUS JIOCTH)KEHHUS 1I€TM Ha OCHOBE Y4&Ta
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JACUCTBHUS B HOBOM y4EOHOM MaTepHae;

* IUIAHUPOBATD MTYTH JTIOCTUKEHUS 1IETICH;

* YMETh CAMOCTOSITEJILHO KOHTPOJIMPOBATH CBOE BpPEMS U YIIPABJIATH UM;

* MPUHUMATH PEIICHHUsS B MPOOJIEMHON CUTYyallUd Ha OCHOBE TIEPETOBOPOB;

* aJICKBATHO CAaMOCTOSTENIbHO OIICHUBATh TPABUIILHOCTH BBHITIOJTHEHUS JCHCTBUSA,

* OCHOBaM IMPOTHO3UPOBAHMSI KaK MPEIBUICHUS OyIyIIUX COOBITUI U Pa3BUTHSI TIPOIIECCa.

Yyanuiicst oJy4uT BO3MOXKHOCTh HAYUUThHCS:

* CAaMOCTOATEILHO CTaBUTh HOBBIC YUCOHBIE TETHM U 3a7a4H;

* IOCTPOCHHIO KU3HEHHBIX IJIAHOB BO BPEMEHHOM TMEPCIIEKTUBE;

* BBIJICTISITh  AIbTEPHATHBHBIE CIIOCOOBI JIOCTMKEHHWS 1€ M BBIOMpaTh HawmOoliee
3¢ deKTUBHBIN cOCO0;

* OCHOBaM CaMOPETYJSIIMM B Y4YEOHOM U TIO3HABATEIIBHOW JEATEIBHOCTH B (opme
OCO3HAHHOTO YIPAaBJICHUS CBOUM IOBEJACHUEM M JIEATECIbHOCTHIO, HAIPABJICHHON Ha JOCTUKEHUE
MMOCTaBJICHHBIX IICJICH;

* OCYIIECTBJIATh TIO3HABATEIBbHYIO PEQIICKCHIO B OTHOIICHWH JCUCTBHH IO PEIICHHUIO
y4eOHBIX M MO3HABATEILHBIX 33/1a4;

* QJICKBATHO OIICHWBATh OOBEKTUBHYIO TPYIAHOCTh KaKk Mepy (aKTHYECKOTO WU
MPEIoIaraeMoro pacxoja pecypcoB Ha pelIeHHUE 3a/1a4u;

* aJICKBaTHO OLICHUBATh CBOM BO3MOHOCTH JOCTHXKEHHUS LIETN ONMPEACTIEHHON CI0KHOCTH
B Pa3JINUHBIX c(hepax caMOCTOSATEILHOUN NEATEIIbHOCTH;

* OCHOBaM CaMOPETYJISIIIUUA SMOLIMOHATBHBIX COCTOSIHUM;

* IpwjiaraTh BOJIEBBIE YCWJIMSL M TMPEOJOJIEBATh TPYAHOCTH U NPENATCTBUS HA MYTH
JOCTHKCHHMS LICIICH.

KoMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHbIe 1eHCTBUSA

Yyamuiicss Hay4uTcs:

* YYUTHIBaTh Pa3HbIE MHEHHUS M CTPEMUTHCS K KOOPAMHALMU PA3NIMYHBIX IO3HULHI B
COTPYIHUYECTBE;

* popmynupoBaTh  COOCTBEHHOE MHEHHE W  [O3UIHUI0, ApPryMEHTUPOBATh M|
KOOPJIUHUPOBATH €€ C MO3UIUAMU MAPTHEPOB B COTPYIHUUECTBE MPHU BHIPAOOTKE OOIIETO perieHus
B COBMECTHOM JI€SITEILHOCTH;

* YCTAHABIIMBATh U CPABHUBAThH Pa3HbIE TOUKU 3PEHHUSI, PEXKE YEM MPUHUMATH PELICHUS U
JienaTth BBIOOD;

* APryMEHTUPOBATh CBOIO TOYKY 3PEHHS, CIOPUTh M OTCTaWBaThb CBOIO MMO3MIMIO HE
Bpak1I€OHBIM I OIITIOHEHTOB 00pa3oM;

* 33/1aBaTh BOIPOCHI, HEOOXOTUMBIC U OPraHU3alUd COOCTBEHHOU NEATETbHOCTH H
COTPYIHUYECTBA C MAPTHEPOM;

* OCYIIECTBJIATh B3aMMHBI KOHTPOJb U OKa3bIBaThb B COTPYAHHYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIIb;

* aJIEKBATHO MCIOJIb30BaTh PeUb ISl NIAHUPOBAHUS U PETYJISALIMU CBOEH JESATEIbHOCTH;



* QJICKBAaTHO  WHCIIOJIb30BAaTh  pPEUEBBIE  CpPEACTBA  JUISl  PEHICHUS  Pa3JIMYHBIX
KOMMYHUKATUBHBIX 3a/lay; BJaJIeTb YCTHOM W MHCHBMEHHOW pEYbIO; CTPOUTh MOHOJIOTHMUYECKOE
KOHTEKCTHOE BhICKA3bIBAHIC;

* OPraHu30BbIBATh U IJIAHUPOBATH YIEOHOE COTPYAHUYECTBO C YIUTEIIEM U CBEPCTHUKAMH,
OTIPECNATh LeTM W (YHKIHH YYaCTHHKOB, CIOCOOBI B3aWMOJCHCTBHS; IUTAHUPOBATH OOIIHE
crocoObI paboTHI;

* OCYILIECTBJISITH KOHTPOJIb, KOPPEKIIUIO, OIICHKY IEUCTBUI MapTHEPA, yMETh YOCK/1aTh;

* padoratp, B Tpylme — YyCTaHABIMBATh paboune OTHOIICHHS, 3(deKTHBHO
COTpYIHMYaTh M CIOCOOCTBOBATH IMPOJYKTUBHOM KOOIEpaAllMM; HWHTEIPUPOBATHCSA B TPYIIY
CBEPCTHUKOB M CTPOUTH MPOJYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMU;

* OCHOBaM KOMMYHHKATHBHOU pedieKcuu;

* HCTIOJIb30BaTh AJICKBAaTHBIC S3BIKOBBIE CPEACTBA ISl OTOOpaXKEHUSI CBOUX 4YYBCTB,
MbICJIEH, MOTUBOB U MOTPEOHOCTEH;

* 0OTOOpaXkaTh B peun (omucaHue, OObSICHEHNE) COJIEPI)KAHUE COBEPIIAEMbIX JEHCTBUM Kak
B (popme rpoMKOI COLMANU3UPOBAHHON peun, Tak U B (popMe BHYTpEHHEH pedH.

Yyamuiicst oJy4uT BO3MOXKHOCTb HAYUUThHCS:

* YYUTHIBATh U KOOPJAUHHUPOBATH OTJIMUHBIE OT COOCTBEHHOU MO3WIMU JPYTUX JIOACH B
COTPYIHUYECTBE;

* YYUTHIBATh Pa3HbIe MHEHUS U HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3HUITHIO;

* IOHUMAaTh OTHOCUTEIHFHOCTh MHEHHUH | MOIX0/I0B K PEIICHHUIO TPOOIIEMBI;

* MPOAYKTUBHO pa3pemiarh KOHMIUKTHI HAa OCHOBE y4€Ta WHTEPECOB U TO3HIIMH BCEX
YYaCTHUKOB, TIOMCKa W OIEHKH allbTePHATHUBHBIX CIIOCOOOB paspernieHuss KOH(IUKTOB;
JIOTOBAPUBATHCS U MPUXOIUTH K OOIIEMYy PEIICHUIO B COBMECTHOM AESITEIBHOCTH, B TOM YHCIIC B
CUTYAIIMH CTOJIKHOBEHHS HHTEPECOB;

*Opath Ha ce0s WHHUIMATHBY B OpraHU3AMM COBMECTHOTO JCHCTBUA (7eII0BOE
JTUJEPCTBO);

* OKa3bIBaTh TOJJCPKKY W COJCHCTBHE TEM, OT KOTO 3aBUCHUT JOCTIDKCHHE IICIH B
COBMECTHOM JCATCIBHOCTH;

* OCYIIECTBJISITh KOMMYHUKATHBHYIO pe(dIEKCHIO KaK 0CO3HAHHE OCHOBAHHMM COOCTBEHHBIX
JEUCTBUM U IEUCTBUIN MAPTHEDPA;

* B IIPOIIECCE KOMMYHHUKAITUU JOCTATOYHO TOYHO, IMOCJIEAOBATEIBHO M IOJHO IepeaaBaTh
napTHEPY HEOOXOAMMYIO HH(POPMAITHIO KaK OPUECHTUP JJIS IOCTPOCHUS JICHCTBHS;

* BCTYNaTh B JHAJIOT, a TaK)K€ y4aCTBOBATh B KOJUIEKTMBHOM OOCYXJCHHH IpoOJIeM,
y4acTBOBaTh B JUCKYCCMH M apTryMEHTHPOBATh CBOKO IO3HWIMIO, BJIaJE€Th MOHOJOTHYECKON U
TUANIOTUYECKONH (opmMaMu peyd B COOTBETCTBUM C TPAMMATHYECKUMHU W CHHTAKCUYCCKUMH
HOpPMaMH POJTHOTO SI3BIKA;

* CIICIOBATh MOPAJIBHO-ITUYECKUM M TICHUXOJOTHYCCKUM MPUHIMIAM OOIICHUS U
COTPYIHHYECTBA Ha OCHOBE YBAXXUTEIHHOTO OTHOILIEHHUS K MapTHEpaM, BHUMAHUS K JIMYHOCTH
JPYroro, ajaeKBaTHOTO MEXJIMYHOCTHOTO BOCHPHUSTHS, TOTOBHOCTH aJ€KBaTHO pearupoBaTh Ha
HY)KJbl IPYTHX, B YACTHOCTU OKa3bIBaTh MOMOIIb M 3MOLMOHAIBHYIO MOJACPKKY MapTHEpaM B
MPOIIeCcCe TOCTHIKEHUS OOIIEH 11eJTM COBMECTHOM JIeATEILHOCTH;

* ycTpauBaTh 3(PGEKTUBHBIE TPYIIOBBIE OOCYKIEHUS U 00ecrednBaTh OOMEH 3HAHHSIMU
MEXIY YJIeHAMH TPYIIbI Ui NPUHATHS () ()EKTUBHBIX COBMECTHBIX PELICHHI;

* B COBMECTHOH JEATENbHOCTH YETKO (POpPMYNIHpOBaTh 1€ TPYIIBI M TO3BOJATH €€
y4aCTHUKAM MPOSBISATH COOCTBEHHYIO SHEPTHIO ISl JOCTUKEHHS dTUX LECH.

IHo3naBaTebHBIE YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBUS

Yyamuiicst Hay4duTcs:

* OCHOBaM peaju3allii MPOEKTHO-UCCIIEI0BATEIbCKON IEATETbHOCTH;

* IPOBOJIUTH HAOTIOICHNE U IKCIIEPUMEHT TIOJT PYKOBOJICTBOM YUHUTETIS;

* OCYIIECTBJIATh PACIHIUPEHHBI MOWCK HMH(OPMAIMK C HWCIOIH30BAHHEM PECYPCOB
6ubnuotek u MHTepHera;

* cO3/IaBaTh ¥ MPeoOpa30BBIBATE MOJICTH U CXEMBI JIJIS pelIeHUs 3a/1a4;



* OCYIIECTBIJIATH BBIOOP Harboiee 3PPEKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBH;

* 1aBaTh OINPEJCIICHUE MTOHITHSIM;

* YCTAHABJIMBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3H;

* OCYILECTBJIITh JIOTUYECKYIO OIEpalUi0 YCTAaHOBJICHUS POJOBHUIOBBIX OTHOIICHUM,
OTpaHUYECHUE TIOHSITHS;

* 000011aTh TOHSATUS — OCYHISCTBIISITh JIOTHYECKYIO OIEPAIMI0 TEPeXoJia OT BUIOBBIX
MPU3HAKOB K POJIOBOMY IOHSATHIO, OT IMOHSATHS C MEHBIIMM OOBEMOM K TOHSTHIO C OOJIBIITUM
00BEMOM;

* OCYIIECTBJIATh CPAaBHCHHE, CEPUAIMIO0 M KIacCH(PHUKAIMIO, CaMOCTOSATEIBHO BBIOMpAs
OCHOBAHUS U KPUTEPHUH JJIs1 YKa3aHHBIX JIOTUYECKUX OTEpaIlnii;

* CTPOUTH KJIACCU(PUKAIIMIO HAa OCHOBE JIMXOTOMHYECKOTO JeJNeHHs (Ha OCHOBE
OTpULIAHUSA);

* CTPOUTH JIOTMUECKOE PpAaCCY)KJICHHE, BKIIOYAIONIEE YCTAaHOBJICHUE TMPUIUHHO-
CIICICTBEHHEIX CBS3CIHi;

* OOBSICHATH  SIBJICHHS, TIPOIIECCHI, CBS3M M OTHOIICHHUS, BBHISABIAEMBIE B  XOJE
HCCTIeOBAHUS;

* OCHOBaM 03HAKOMUTEIHHOTO, H3y4alolero, yCBAUBAIOIIEro U MOUCKOBOTO YTCHUS;

* CTPYKTYpUpPOBATh TEKCTHI,BKIIIOYASIyMEHHUE BBIACISTh TJABHOE W BTOPOCTEIIEHHOE,
TJIABHYIO HJICE0 TEKCTA, BRICTPAUBATh MOCIIEI0OBATEIHFHOCTh OMMMCHIBAEMBIX COOBITHIA,

* paboTath ¢ MeTradopaMu — TIOHUMATh TIEPEHOCHBIN CMBICI BBIpKEHUHN, TOHUMATh U
ynoTpeOasiTh 000pOTHl PEYH, MOCTPOCHHBIE HA CKPHITOM YHMOAOOJICHUHU, OOpa3HOM CONMMKEHUH
CIIOB.

Yyanuiicst oJy4uT BO3MOXKHOCTbh HAYYUThHCS:

* OCHOBaM pe(IeKCUBHOTO YTCHUS;

* CTaBUTh IPOOJIEMY, apTyMEHTUPOBATh €€ aKTyaJIbHOCTh;

* CAMOCTOATENIBHO IPOBOJUTH MCCIEJOBAaHWE HA OCHOBE NPHUMEHEHUS METOJ0B
HaOJIOICHUS U SKCTIEPUMEHTA,

* BBIJIBUTATh T'MIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSAX COOBITUM, TIPOLECCOB, OOBEKTOB;

* OPraHU30BbIBATh UCCIIEOBAHKE C LIETBIO IPOBEPKU TUIIOTES;

* IelaTh  YMO3AK/IIOUeHUs (MHIYKTUBHOE W TI0 aHAJIOTMM) W BBIBOJBl Ha OCHOBE
apryMeHTaluH.

IIpeameTHBIE pe3yJIbTATHI

Yyammiics HAy4YuTCs:

* OOBSICHATh CYTh XHMHUYECKUX TMPOLECCOB M MX MPUHIUNHAIBHOE OTJIMYUE OT
(hU3UYECKUX;

* Ha3bIBaTh [IPU3HAKHU U YCIOBUS MIPOTEKAHUSI XUMUYECKUX PEAKIIMIL;

* YCTAHABJIMBATh IMPUHAJIEKHOCTh XMMHUYECKOM PpEaKIUU K ONPEACIEHHOMY THUILY IIO
OJIHOMY M3 KJIacCCHU(PHKAIIMOHHBIX MPHU3HAKOB: 1) MO YHCIy W COCTaBy MCXOJHBIX BEUIECTB U
MPOJIYKTOB pEaKkIuu (peakiuu COCOUHEHMsS, pAa3JIOKEeHMs, 3aMelieHuss u oOMeHa); 2) 1o
BBIJICTICHUIO WM MOTJIOUICHUIO TETIOTHI (PEaKIuu SK30TePMUYECKIE U SHIOTEPMHUUECKHE);

* POTHO3UPOBATH MPOIYKTHl XUMHUYECKUX PeaKIuil mo ¢opMyaam/Ha3BaHUSIM HCXOJIHBIX
BEIIECTB; OMPEAETATh UCXOIHBIE BEIIeCTBa MO (popMyliaM/Ha3BaHUSM MPOAYKTOB PEAKIIHH;

* COCTaBJISITh YPaBHEHHS PEAKIIMI, COOTBETCTBYIOIINX MOCIEI0BATEILHOCTH («IIETIOYKE))
MpEeBpaIICHNI HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

* IPUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BEUIECTBA;

* ONPENENATh XapakTep CpeAbl BOAHBIX PACTBOPOB KUCIOT U WIEIOYEH MO M3MEHEHUIO
OKpacKH UHIUKATOPOB;

* ONPENENATh MPUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 HM3YUYEHHBIX
KJIACCOB/TPYIII: METAJUIbI U HEMETAILIbI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJISITH (POPMYIIBI BEIIECTB MO0 MX HA3BAHUSM;

* ONPEIEINSATh BAJICHTHOCTD U CTENIEHb OKUCIICHHUS SJIEMEHTOB B BEILIECTBAX;



* COCTaBIATh (POPMYJIBI HEOPTaHMUYECKUX COCAMHEHUN MO BaJCHTHOCTSM M CTEIMEHSIM
OKHCJICHUS DJICMCHTOB;

* Ha3bIBAaTh OOIINE XUMUYCCKUE CBOICTBA, XapaKTEPHBIE JUIsl TPYIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIME XWMHUYECKUE CBOWMCTBA, XapaKTEpHbIE I KaXKIOTO M3 KIACCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH  TPUMEPHl  PEaKIWd,  MOATBEPKIAIOIIUX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KHUCIIOT, OCHOBAHHUI U COJIEH;

* IPOBOJIUTH JIAOOPATOPHBIC OIBITHI, TTOATBEPKAAOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEIECTB;

* POBOJTUTH JIAOOPATOPHBIC OTIBITHI IO TIOJTYICHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB:
BOJIOPOJIa, KUCIOPO/1a, YIIEKUCIOTO Ta3a; COCTaBIATh YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.

Yyamuiicss nmoJy4uT BO3MOKHOCTh HAYUHThCS:

* PUBOJIUTH IPUMEPHI PEAKITNH, MOATBEPKIAIOIINUX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXY
OCHOBHBIMH KJIaCCaMHU HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,

* BBISIBJISIT  CYIIECTBOBAHME TEHETHUYECKOW B3aMMOCBSI3HM MEX]y BEIIECTBAMH B PSIY:
MPOCTOE BEIIECTBO — OKCHJI — THAPOKCH]I — COJIb;

* ONMKUCHIBATh (PU3UUYECKHE W XUMHUUYECKHE MPOIECCHI, SIBISIOMIMECS YaCThIO KPYroBOpPOTa
BEIIIECTB B MPUPO/IC;

* OPraHU30BbIBATh, MPOBOJUTH YYCHHUYECKHE TMPOEKTHI 10 WCCIICIOBAHUIO CBOMCTB
BEIIIECTB, UMEIOIINX BAXKHOE MTPAKTUUYECKOE 3HAUCHHE.

® XapaKTepPU30BaTh OCHOBHBIEC METO/IbI TIO3HAHUS: HAOMIOACHUE, U3MEPEHNE, IKCIIEPUMEHT;

9 kJaacce
JIMYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe IeiCTBUS

B pamkax KOTHUTUBHOTO KOMIIOHEHTa OyIyT c(hOPMHUPOBAHBL:

* OCBOEHHME OOMIeKyIbTypHOro Hacieausi Poccun u  00EMUPOBOTO  KYJIBTYPHOTO
HacJenus;

* OPHEHTAIUs B CUCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH U MX MepapXu3anusi, IOHUMaHNe
KOHBEHLIMOHAJILHOTO XapaKTepa MOpaJH;

* OCHOBBI  COIIMAJIbHO-KPUTUYECKOTO  MBIIUICHUS, OpHUEHTAlMsl B  OCOOCHHOCTSIX
COLIMANIbHBIX OTHOIIEHUH U B3aUMOICUCTBUHN, YCTAHOBIIEHHUE B3AUMOCBS3H MEXAY OOIIECTBEHHBIMU
Y TIOJIMTUYECKUMHU COOBITUSIMU;

B pamkax 1eHHOCTHOI0 U YMOLIMOHAJIBLHOI0 KOMIIOHEHTOB OyIyT COPMUPOBAHBI:

* FPaKJAHCKUI MaTpUOTU3M, JIF000BH K Po/TnHE, 4yBCTBO TOPIOCTH 32 CBOIO CTPaHY;

* YBOXXCHHE K UCTOPUHU, KyIbTYPHBIM U UCTOPUUECKUM MMaMATHUKAM;

* SMOIIMOHAIBHO MOJIOKUTEIBHOE MPUHATHE CBOCH AITHUUECKON HICHTUYHOCTH;

* YBOXXCHHE K JpyruM Hapogam Poccum U MHUpa U NPUHATHE HX, MEXKITHUYECKAS
TOJIEPAaHTHOCTh, TOTOBHOCTh K PAaBHOIPABHOMY COTPYJHHYECTBY;

* yBAKEHHE K JIMYHOCTH M €€ JOCTOMHCTBY, J0OpO’KeNaTelIbHOE OTHOIIEHHE K
OKPYKaOIIUM, HETEPIIUMOCTh K JTFOOBIM BHUJIaM HACUITUSI U TOTOBHOCTH MMPOTUBOCTOSATH UM;

* YBO)KE€HHE K LIEHHOCTSIM CEeMbH, JIOOOBb K MPHUPOJIE, NMPU3HAHUE IIEHHOCTH 3JI0POBbS,
CBOErO U APYTUX JOJEH, ONTUMHU3M B BOCIIPUATUU MUPA;

* MOTPEOHOCTH B CAMOBBIPAKEHUHU U CaMOpealu3allii, COIMATbHOM PU3HAHUY;

* IO3UTUBHAsA MOpajbHAasg CaMOOLIEHKAa U MOpajbHble YyBCTBA — YYBCTBO TOPAOCTH IpHU
CJIeJOBaHUHM MOPAJILHBIM HOpMaM, IEPEKMBAHNE CThIJA U BUHBI PU X HAPYILICHUU.

B paMkax aeiTe1bHOCTHOIO (IIOBeIEHYeCKOr0) KOMIOHEHTa OynyT c(OpMUPOBAHBIL:

* YMEHHE BECTH JIMAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIIEHUM M B3aUMHOTO YBOKEHHS U
MIPUHSATHS; YMEHHE KOHCTPYKTUBHO pa3peniaTh KOH(PIUKTHI;



* TOTOBHOCTH M CIIOCOOHOCTb K BBIITOJHEHHIO MOPAJIbHBIX HOPM B OTHOIIEHUH B3POCIHBIX U
CBEPCTHHKOB B IIKOJIE, J0Ma, BO BHEYYEOHBIX BUIAX JACATEIbHOCTH;

* YMEHUE CTPOUTH >KU3HEHHBIC IIJIAHBI C YYETOM KOHKPETHBIX COLIMAIBHO-UCTOPUUYECKHUX,
IIOJIMTUYECKUX U DKOHOMUYECKHUX YCIOBUH;

* YCTOMUYMBBIA MO3HABATENBHBI MHTEPEC M CTAHOBJIEHUE CMBICIO00pa3yromen (QyHKIH
[I03HABATEIBHOTO MOTHBA,;

* TOTOBHOCTb K BBIOOPY IPO(UIBLHOTO 00pa30BaHusl.

BBIYCKHUK TOTYYUT BO3MOXKHOCTD [T (GOPMUPOBAHHS:

* BBIPQXKEHHOM YCTONYMBOM yueOHO-1103HAaBATEIbHON MOTUBALIMK U UHTEPECA K YUEHUIO;

* TOTOBHOCTH K caM000pa30BaHUIO U CAaMOBOCIIUTAHUIO;

* aJICKBaTHOM MO3UTHUBHOM CaMOOIICHKH M S-KOHIICTIIINH;

* KOMIIETEHTHOCTH B pEaJM3allMM OCHOB T'PAXKJIAHCKOW WJICHTHYHOCTH B IOCTYNKaX H
NESATENBHOCTH;

* MOPQJIBHOTO CO3HAHHWS Ha KOHBEHLUHOHAJILHOM YpPOBHE, CIOCOOHOCTH K pEIICHHIO
MOPAJIBHBIX JUJIEMM Ha OCHOBE Y4€Ta MO3ULUN YYACTHUKOB JUJIEMMBbI, OPUEHTAlUN HA UX MOTHBBI
1 4yBCTBA; yCTOMYMBOE CJIEIOBAHHE B MOBEACHUHN MOPAJILHBIM HOPMaM M 3TUYECKUM TPEeOOBaHUSIM;

* DMIIATMM KaK OCO3HAHHOTO IIOHMMAaHUS M COIEPEKUBAHUA UYBCTBAM JIPYTUX,
BBIpaXKAIOLIEHCS B MOCTYIKaX, HAPaBJIEHHBIX Ha TOMOUIb U 00ecriedeHrne OJ1aronoryqus.

PerynsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

BrinmyckHuK HayduTes:

* [IeJIeTI0JIaraHtI0, BKJIIOYasl MMOCTAHOBKY HOBBIX IeNiel, MpeoOpa3oBaHME MPaKTHUYECKON
3a/1a4yl B [TI03HABATENIBHYIO;

* CAMOCTOATENIPHO AaHAJW3MpPOBATh YCIOBHUS JIOCTMOKEHUS L€l HAa OCHOBE Y4éTa
BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JIEHCTBHS B HOBOM YU€OHOM MaTepHae;

* IUJIJAHUPOBATH IIyTH NOCTH)KCHUS LIETIEH;

* YCTaHABJIMBATH LIEJCBBIC IPUOPUTETHI;

* YMETb CAMOCTOSITEIILHO KOHTPOJIMPOBATh CBOE BPEMSI M YIIPABIIATh UM;

* IPUHUMATh PEILIEHHs B TPOOJIEMHOM CUTYyallMM HAa OCHOBE IIEPErOBOPOB;

* OCYHIECTBJIATh KOHCTATUPYIOIIMKM U NMPEABOCXUINAIOIUN KOHTPOJIb MO0 PE3YJIbTATy U I10
crnocoOy AEHCTBUS; AKTyaJIbHbI KOHTPOJIb HA YPOBHE MPOU3BOJIBHOTO BHUMAHUS;

* aJICKBaTHO CaMOCTOSITEJIBHO OLIEHUBATh IIPABWIIBHOCTD BBIINIOJIHEHUS IEHCTBUSA U BHOCUTD
He00X0AMMble KOPPEKTHUBBI B HCIIOJHEHNE KaK B KOHILE IeHCTBUS, TaK U IO XOAY €ro peanu3aluu;

* OCHOBaM IPOrHO3MPOBAHUS KaK MpeIBUIECHUS OyAyluX COOBITUI U Pa3BUTHS IIpOLIECCa.

BBINyCKHMK MOJIyYUT BO3MOYKHOCTb HAyYUThCSL:

* CaMOCTOSITEIbHO CTAaBUTh HOBBIE YUE€OHbIC LI€IH U 3a7a4H;

* IOCTPOEHUIO )KM3HEHHBIX [IJIAHOB BO BPEMEHHO2M IIEPCIIEKTUBE;

* [IpY TUIAHUPOBAHUU JAOCTHXKEHUS LIETIEH CaMOCTOSATENBHO, IOJIHO U aIeKBaTHO YYUTHIBATh
YCIIOBUS U CPEACTBA UX JNOCTHKEHUS;

* BBIICJIATH  aJIbTEpPHATUBHbBIE CHOCOOBI JIOCTMKEHMS 1€MW BbIOMpaTh Haubosee
3¢ HeKTUBHBIN CITOCO0;

* OCHOBaM CaMOpEryJsilud B y4eOHOM M MO3HABaTEIbHOM JAeATeNbHOCTH B (opme
OCO3HAHHOTO YIPABJICHHUS CBOMM IOBEICHUEM W ACATEIBHOCTBIO, HANPABICHHON HA JOCTH)KEHHE
[IOCTaBJICHHBIX LEJIEH;

* OCYILECTBJIATh TO3HABATEJIbHYIO DPE(ICKCHI0 B OTHOUIEHWH JEHCTBUH MO PpEIICHUIO
y4eOHBIX M MM03HABATEIbHBIX 33J1ay;

* aJICKBaTHO OIIGHUBaThb OOBEKTUBHYIO TPYIHOCTh Kak Mepy (aKkTHUECKOTo WU
MIPEATNOJIaracMoro pacxoaa pecypcoB Ha PEIICHUE 3a1a4u;

* aJICKBAaTHO OLIEHUBATb CBOM BO3MOKHOCTU JOCTHIKEHUS LENIH OIPEIEIEHHON CIOKHOCTH
B Pa3JINYHBIX cpepax cCaMOCTOATEIbHON AEATEIbHOCTH;

* OCHOBAM CaMOPETYJISLUU SYMOLMOHAIIBHBIX COCTOSIHUM;

* IpUJIaraTh BOJIEBBIE YCHIIMA U IPEOAOJIEBATh TPYAHOCTH M IPENATCTBUS Ha IIyTH
JOCTHKCHUS LENEH.



KoMMyHHKaTHBHBIE YHUBEPCAIbHBIE YUeOHbIe /1eiiCTBUS

BeinyckHMK HayduTes:

* YUUTHIBATh PA3HbIE MHEHUS U CTPEMHUTHCS K KOOPAMHALMM Pa3IMYHBIX IO3ULUNA B
COTPYJHUYECTBE;

* opmynupoBaTh  COOCTBEHHOE MHEHHE W  MO3UIMIO, APryMEHTUPOBATh M
KOOPJIMHUPOBATH €€ C MO3ULUAMU MAPTHEPOB B COTPYIHUUECTBE MPHU BbIPAOOTKE OOLIETO peleHus
B COBMECTHOMH JIESATEIHLHOCTH;

* YCTaHABJIMBATh U CPABHUBATH PA3HbIE TOUKH 3PEHUS, IIPEXKIE YEM IPUHUMATh PELICHUS U
JeNaTh BBIOOD;

* AQpryMEHTHPOBATh CBOK TOYKY 3PEHHUs, CIOPUTh U OTCTAaUBaTh CBOIO IO3MIMIO HE
BpaKJeOHBIM JJIsl ONTIOHEHTOB 00pa3oMm;

* 33/1aBaTh BOIIPOCHI, HEOOXOJIUMBIE JUIsl OpPraHu3aluyd COOCTBEHHOM NEATENbHOCTH H
COTPYAHUYECTBA C TAPTHEPOM,;

* OCYIIECTBJIATh B3aUMHBIH KOHTPOJb U OKa3blBaThb B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMOIIOMOIIIb;

* aJICKBaTHO MCMOJb30BaTh pedb JUIsl MJIAHUPOBAHUS U PETYJISLIUN CBOEH 1EeATENbHOCTH;

* aICKBAaTHO  HUCMOJb30BaTh  pEUEBbIE  CpPEACTBA  JUIsl  PEUICHHS  Pa3IMYHbIX
KOMMYHHMKATHBHBIX 3a/la4; BJaJ€Th YCTHOM U MUCBMEHHOW pEYbI0; CTPOUTH MOHOJIOTMUYECKOE
KOHTEKCTHOE€ BBICKa3bIBAHUE;

* OPraHU30BbIBATh U MJIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMH,
OTpeNensiTh Ledd U (YHKIMM YYaCTHHUKOB, CHOCOObI B3aMMOJAEWCTBMS; IUIAHUPOBATH 0OIIHE
crocoObl padoThI;

* OCYIIECTBJIATh KOHTPOJIb, KOPPEKIIHIO, OLEHKY JEeHCTBUIN MapTHEPA, yMETh yOEXK1aTh;

* paboraTh B TIpynme — YCTaHaBIWBaTh paboune OTHOIICHUS, 3(PHHEKTUBHO
COTPYOHHMYATh M CIOCOOCTBOBATh NPOAYKTUBHOW KOOIEpAlMK; WHTETPUPOBATHCS B TPYIILY
CBEPCTHUKOB U CTPOUTH MPOJTYKTUBHOE B3aUMO/JICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

* OCHOBaM KOMMYHHKAaTHUBHO pediexcuu;

* HCIIOJIb30BaTh AaJIeKBATHBIE SI3BIKOBBIE CpEACTBA JJsi OTOOpa)K€HUS CBOMX YYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH;

* oToOpakaTh B peuH (omucaHue, 0ObSICHEHHE) COJepKaHHe COBEPILIAEMbIX JAEHCTBUN Kak
B (popme rpoMKO# colManu3upoOBaHHOM peun, Tak U B (popMe BHYTpEHHEH pedH.

BbInyCKHHUK MOTYYUT BO3MOKHOCTh HAyYUTHCS:

* YUUTHIBATh U KOOPAMHHUPOBATH OTJIMYHBIE OT COOCTBEHHOW MO3UIMH JIPYTUX JIOACH B
COTPYJHHYECTBE;

* YUUTBHIBATh pa3Hble MHEHHS U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHUH U MOJIXOJI0B K PEUICHHUIO MPOOIEMBI;

* IPOJAYKTUBHO pa3periatb KOH(IUKTHI Ha OCHOBE Y4€Ta MHTEPECOB U MO3UIUI BceX
YYaCTHUKOB, T[IOMCKa U OLEHKA aJIbTePHATUBHBIX CIOCOOOB pa3pelieHus: KOH(IUKTOB;
JIOTOBApUBATHCA U MPUXOAUTH K OOIIEMY PEIIEHHI0 B COBMECTHOM AEATEIbHOCTH, B TOM YHCIE B
CUTYaIlUU CTOJKHOBEHHS HHTEPECOB;

*Opatb Ha ce0s WMHUIMATUBY B OpraHU3alldd COBMECTHOTO JeWcTBUS (AeI0BOE
JTUEPCTBO);

* OKa3bIBATh MOJJIEPKKY M COJIEHCTBHUE TEM, OT KOIO 3aBHCHT JOCTHXEHHE LEIU B
COBMECTHOM AEATEIbHOCTH;

* OCYILIECTBJIATh KOMMYHUKATUBHYIO PE(PIEKCHIO KaK OCO3HAaHUE OCHOBAHUI COOCTBEHHBIX
JNEUCTBUN U JENCTBUN IMapTHEPA;

* B IIpOIIECCE KOMMYHHUKAIIMK TOCTATOYHO TOYHO, MOCJIEOBATEIBHO U IOJIHO IEepeaaBaTh
napTHEPY HE0OX0AUMYIO HH(OPMAIMIO KaK OPUEHTHP JUIsl TIOCTPOEHUS IEHCTBUS;

* BCTyNaTh B JUAJIOT, a TAaK)K€ y4acTBOBAaTh B KOJUICKTUBHOM OOCYXKJIEHHH MpoOieM,
y4acTBOBaTh B JUCKYCCHUHM W apryMEHTHUPOBATh CBOIO IO3ULMIO, BJIAJETh MOHOJIOIMYECKOH H
JMaJoru4eckol (opMamMu pedyn B COOTBETCTBUM C TpaMMaTHMYECKMMHM M CHHTAKCHYECKUMHU
HOPMaMH POJHOTIO S3bIKA;



* CIICIOBaTh MOPATBHO-ITHUYECKUM W TICUXOJIOTHYECKAM TMPHUHIHIAM OOIICHUS W
COTPYJHHYECTBA HAa OCHOBE YBRXHUTEIHLHOTO OTHOLICHUS K MApTHEPaM, BHUMAHHUSA K JIMYHOCTU
JPYroro, ajaeKBaTHOTO MEXJIMYHOCTHOTO BOCHIPUSITHS, TOTOBHOCTH aJ€KBAaTHO pPEarupoBaTh Ha
HYXKJBI IPYTHX, B YACTHOCTH OKa3bIBaTh MOMOIIb M 3MOIMOHAIBHYIO TOACPKKY MapTHEPaM B
nporecce JOCTHKEHHUs 00IIei 11eNTn COBMECTHOM IEeATEIbHOCTH;

* ycrpauBaTh PQPEKTUBHBIC TPYIIOBBIC OOCYXACHUS M oOecreunBaTh OOMCH 3HAHUSIMU
MEXIY WICHAMH TPYIIBI U MPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHUIA,

* B COBMECTHOH JEATCILHOCTH YETKO (OPMYIHpOBATh IEJIM TPYIIBI M TO3BOJATH €6
YYaCTHUKAM IPOSIBJISITH COOCTBEHHYIO SHEPTHIO JUTSI IOCTIDKEHUS ITUX IEJICH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE e CTBHUS

BBITTyCKHHUK Hay4IUTCSI:

* OCHOBaM pealln3aliy MPOEKTHO-NUCCIIET0BATEIBCKON eI TeTbHOCTH;

* POBOJIUTH HAOFOICHNE U IKCTICPUMEHT 10T PYKOBOJICTBOM YYHTEJIS;

* OCYIIECTBJIATh PACIIUPCHHBIA IMOUCK WH(POPMAIIMM C WCIOJIB30BAHUEM pPECypCcOB
oubnuotex u Untepuera;

* CO3/1aBaTh M MPeoOPa30BBIBATE MOJICTH U CXEMBI JIJISl PEIICHUS 3a/1a4;

* OCYILECTBIISITH BEIOOP Hambosee 3pHEeKTUBHBIX CIIOCOOO0B PEIIEHUS 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHIA;

* TaBaTh OIPEJICIICHHUE TOHATHUSM;

* YCTaHABIIMBATh MPUYUHHO-CJICICTBCHHBIC CBSI3H;

* OCYIIECTBJIATh JIOTHYECKYIO OTIEpPAIlUI0 YCTAHOBIICHUS POJOBUIOBBIX OTHOIICHHM,
OTpaHWYCHUE TOHSATHS;

* 00001I1aTh TOHATUS — OCYHIECTBIISTH JIOTHUSCKYIO OIEPAIHI0 TEpexoJia OT BUIOBBIX
MPHU3HAKOB K POJOBOMY IMOHSTHIO, OT TMOHSTHS C MCHBIIUM OOBEMOM K TIOHSATHIO C OOJBIINM
00BEMOM;

* OCYILIECTBJIATH CPABHECHUE, CEPUAIMIO M KIAcCH(UKAIUIO, CaMOCTOSATEIBHO BBIOHpAs
OCHOBAHHUS ¥ KPUTEPUH JUTSI YKa3aHHBIX JIOTHYECKHUX OTEpaInii;

* CTPOUTHh KJAaCCH(UKAIMI0O HA OCHOBE JAMXOTOMHYECKOTO JeJeHHs (Ha OCHOBE
OTpPHIIAHHS);

* CTPOUTHh  JIOTHUECKOE  PACCYXJCHUE, BKIIOYAIOIIECE YCTAHOBJICHUE MPUYUHHO-
CIICZICTBEHHBIX CBS3CH;

* OOBSICHATH SIBJICHUS, TIPOLIECCHI, CBS3M H OTHONICHHWS, BBISBISIEMBIE B  XOJIE
UCCIICIOBaHUS;

* OCHOBaM O3HAaKOMHTEJIBHOTO, U3YUYaIOIIEro, yCBAaUBAIOIIECTO U IIOMCKOBOTO YTCHHUS;

* CTPYKTYPHPOBATh TEKCThI, BKIIOYas yMEHHE BBLICIATH TJABHOE M BTOPOCTEIICHHOE,
TJIABHYIO UJICI0 TEKCTA, BEICTPAMBATH MOCIICA0BATEILHOCTh OMUCHIBAEMBIX COOBITHIA;

* pabotath ¢ mMeradopaMu — IMOHUMATh TEPCHOCHBIN CMBICI BBIPOKCHHIA, TOHUMATh U
yIOTPEOIATh 00OPOTHI PEYH, MOCTPOCHHBIE HA CKPBITOM YIIOAOOJCHHH, OOpa3HOM COJIMIKESHUH
CJIOB.

BBINYCKHUK MOTYYUT BO3MOXKHOCTh HAYIHThCS:

* OCHOBaM pe(ICKCUBHOTO YTCHUSI;

* CTaBUTH MIPOOIIEMY, apTYMEHTUPOBATh €€ aKTyallbHOCTh;

* CaMOCTOATENIbHO TMPOBOJUTH HCCIEAOBAaHWE HA OCHOBE TMPHUMEHEHHUS METOJI0B
HaOIOICHUS U SKCTIEPUMEHTA,

* BBIJIBUTATh TUTIOTE3HI O CBA3SX U 3aKOHOMEPHOCTAX COOBITUH, POIIECCOB, OOBHEKTOB;

* OPraHU30BbIBATh HUCCIEA0BAHUE C 1IETBI0 TPOBEPKHU THIIOTES;

* IeNaTh YMO3AKIIOYeHUs (MHAYKTUBHOE W TIO0 aHAJIOTMHM) W BBIBOJB Ha OCHOBE
apryMeHTalllu.

IInanupyemMble npeaMeTHbIe Pe3y/1bTAThI H3y4eHHs Y4e0OHOI0 Kypca
BbInycKHUK Hay4MTCs:



* YCTAHABIIMBATh MPUHAICKHOCTh XMMHUYECKOW PpEaKIMU K OINPEACIIEHHOMY THIY IIO
OJIHOMY U3 KJIACCU(DMKANMOHHBIX TPHU3HAKOB: 1) [0 BBIICICHHUIO WM TMOTJONICHHIO TETUIOTHI
(peakuu HK30TEPMUYECKUE U SHIAOTEPMUYECKUE); 2) O M3MEHEHHUIO CTEIEeHEW OKHCICHUS
XUMHUYECKUX DJIEMEHTOB (peakiMu OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIC); 3) MO 00paTUMOCTH
mporecca (peakiuu oOpaTuMblie 1 HeoOpaTUMEBIE),

* Ha3bIBaTh (DAKTOPHI, BIHSIONINE HA CKOPOCTh XUMHYECKUX PEaKITU;

* Ha3bIBaTh (DAKTOPBI, BIHSIOIINE HA CMEIIEHUE XUMUIECKOTO PABHOBECHS,

* COCTaBJIATh YPABHEHHS DJJIEKTPOJUTUYECKON IUCCOLMALUMU KHCIOT, IIEIOYEH, COJIEH;
MOJIHBIE U COKpAlIEHHBbIE MOHHBIC YpaBHEHHUs peakiuii OOMEHa; ypaBHEHHUS OKUCIUTEIHHO-
BOCCTAHOBUTEILHBIX PEaKIINA;

* POTHO3UPOBATH MPOIYKTHl XHMHUYECKUX PEAKIUI 10 (opMyaamM/Ha3BaHUSIM HCXOIHBIX
BEILIECTB; ONPECNIATh UCXOJHBIC BEIIEeCTBa 10 (hopMyaamM/Ha3BaHUSIM MPOJIYKTOB PEAKIUH;

* BBISIBJISITH B TIPOIECCE DKCIEPUMEHTA MPHU3HAKHU, CBUACTEIHCTBYIONIME O MPOTEKAHUHU
XUMHUYECKOUN PEaKIINU;

* OMPENENISATh XapakTep CpeAbl BOJHBIX PACTBOPOB KUCIOT W IIEIOYEH MO M3MEHEHUIO
OKpacKHd UHIUKATOPOB;

* MPOBOJNTH KaYECTBEHHBIC PEAKIIMH, MOITBEPKIAIONIME HAJUYHE B BOJHBIX PACTBOPAX
BEIIIECTB OTJCIHHBIX KATHOHOB U AHUOHOB.

* COCTaBJIATh (POPMYJIBI HEOPTAaHUYECKUX COCAMHEHHUH 10 3apsjiaM MOHOB, YKAa3aHHBIM B
TaOIHIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIEH;

* OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUs (U3MUYECKUX M XUMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METAUIOB U HEMETAJUIOB) M WX BBICHIMX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U
TPETHETO MEPUOJIOB;

* IPUBOJAUTH  MpPHUMEpPHl  peakuui, MOATBEPKAAOIIUX  XUMUYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBaHUI U COJIEH;

* OIIpeNeNsTh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBHUTENb B OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUAX;

* COCTaBJISITh OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIA OaslaHC (A1 M3YYEHHBIX peakiuil) 1o
MIPeII0KEHHBIM CXeMaM peaKinii;

* IPOBOJIUTH JIAOOPATOPHBIE OTMBITHI [0 MOJYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB:
aMMUaKa; COCTaBIISATh YPAaBHEHHS] COOTBETCTBYIOIINX PEAKIIHIA.

BhInyCKHHUK NOJY4YUT BO3MOKHOCTh HAYUYHMThCSH:

* COCTaBJISITh MOJICKYJISIPHBIE U IOJHBIE MOHHBIE YPaBHEHHUS MO COKPAIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPOTHO3UPOBATh PE3YIbTAThl BO3ACUCTBUS pa3IMUHBIX (AKTOPOB HA H3MEHEHHE
CKOPOCTH XUMUYECKOW PEaKIuu;

* IPOTHO3UPOBATh PE3YAbTaThl BO3JACUCTBUA pPA3IUYHBIX (PAKTOPOB HA CMEIICHHE
XMUMHYECKOTO PABHOBECHUS.

* IPOTHO3UPOBATh  CIIOCOOHOCTH  BEUIECTBA  MPOSBIATH  OKHCIHUTEIbHBIE  WIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHE OKUCICHHS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBIIBJIATH CYIIECTBOBAHWE TE€HETHMUYECKON B3aMMOCBS3UM MEXAY BEIECTBAMHU B PSAY:
MPOCTOE BEIIECTBO — OKCHJI — FUAPOKCH]T — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJIUTHh MPUMEPHl YPABHEHUI peakIui, JIeXKaluuX B OCHOBE MPOMBIIUICHHBIX
CHOCO0O0B TMOJyYEHUsI aMMHUaKa, CEpHOM KUCIIOTHI, YyT'yHA U CTaJH;

* OMUCHIBATh (PM3MYECKHE U XUMHUYECKHE TMPOLECCHI, SBISIONIMECS YacThbIO KPYroBOpOTa
BEILIECTB B PUPOJIE;

* OPraHU30BbIBAaTh, NPOBOJUTH YYEHUUYECKHE MPOEKThI IO MCCIEI0BAHUIO CBOMCTB
BEILIECTB, UMEIOIINX BAXKHOE MIPAKTUUYECKOE 3HAUEHUE.

Conepxxanue y4eOHOro nmpeamera
8 kiacc
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Pa3pen Koanue
yueOHOM OcHoBHoOe coep;kaHue pa3jesia ydeOHON IporpaMMbl CTBO
MporpaMm 4acoB
bl

OcHOBHBI IlepBoHayajbHbIE XMMUYECKUE IOHATHUS 54

€ TIOHSTHS [Ipenmer xumuu. Terna u eewecmsa. OcHo8Hble MemoObl NO3ZHAHUA:
XUMHH HabnooeHue, uzmeperue, s3xcnepumernm. VICTOYHUKH XUMUYECKOW WHGOpPMAIUU:
(ypoBeHb | xumuyeckas mureparypa, HWuTepHer. ®Du3nuecKHMe W XUMHUYCCKUC SIBJICHHS.
aTOMHO- VYcioBusl M MPU3HAKK MPOTEKAHWSI XMMHYECKUX peakiuil. UWCThIe BeIIecTBa W
Monekynsa | cmecu. CriocoObl pasneneHus cmeceit. Atom. Mosekyna. XUMHUYECKUN DIIEMEHT.

PHBIX 3HAKU XHUMHYECKHUX DIIEMEHTOB. [IpoCThie M CIOXKHBIC BElIeCTBA. BaJleHTHOCTD.
npenctaB | CocraBienne QopMmyin OWHApHBIX COCIUHEHUH 110 BaJCHTHOCTH aTOMOB
JICHUIA). XAMHYECKUX OJJICMCHTOB U OIpe/ACTeHUEe BaJCHTHOCTH aTOMOB XHMHUYECKUX

2JIEMEHTOB IO PopMysiaM OMHAPHBIX COCMHEHUN. 3aKOH NOCMOAHCMBA COCMAasa
seujecmea. Xumudeckue Gopmynbl. MHAekcel. OTHOCUTENBbHAas aTOMHas W
MOJIEKYJIIpHasi Macchl. MaccoBoe 4ucio. MaccoBast 10JIsl XAMAYECKOTO dJIeMEHTa
B COCJIMHECHWH. 3aKOH COXPAaHEHUS MAaCChl BEHIECTB. XUMHUYECKHE YpaBHEHUS.
KoadduimenTs! B ypaBHEHUSIX XUMUUYECKUX PEAKIMI KaK OTHOIIEHHS KOJMYeCTBa
BEIIIECTB, BCTYMAIOMIUX M OOPa3yIOIIMXCS B pe3yibTaTe XUMHYECKON pEaKIuu.
Knaccudukanus XUMUYECKUX YpPaBHEHUM: PEaKIUH COCAMHEHUS, Pa3JIOKCHHS,
3aMenieHus, oOMeHa. YCIIOBHS W TPU3HAKU TPOTEKAHUS XHUMHUYECKUX DPEAKITUU.
KonunuectBo BemectBa. Mosib — eIMHMIIA KOJMYECTBA BellecTBa. MoJisipHas
Macca. [IpocTeiinime pacyeTsl IO YpaBHEHUAM XUMUYECKUX PEAKIUM.

JemoncTpanun. O3HakoMiIeHHE C OOpa3laMd MPOCTHIX U CIOXKHBIX
BemecTB. CrnocoObl OYMCTKM BEIIECTB: KpHUCTAUIM3alMs, AUCTUIUIALINS,
xpomatorpadus. OmnbITEl, MOATBEPKAAIOIINE 3aKOH COXPaHEHHUS MaccChl
BEIIECTB.

JlaGopaTropHble onbIThHI. PaccMOTpeHrE BEMIECTB ¢ Pa3IMUHBIMU
¢buznueckumu cBoiictBamu. Pazzienenue cmecu ¢ momouisio Mmaraura. [lpumepst
(bu3MYECKUX U XUMHUYECKUX SIBJICHUM. Peakiiny, WITOCTpUPYIOMe OCHOBHBIE
MIPU3HAKU XapaKTEPHBIX PEaKIUH.

IIpakTHyeckue padoTbl

JlaboparopHoe 00opyaoBaHMe U MTpHeMbl 0OpalieHus ¢ HuM. [IpaBuna 6e3omacHoit
paboThl B XUMUYECKOH J1ab0opaTopuu.

OuncTka 3arps3HEHHON NOBAPEHHOM COJIN.

PacuerHble 3agaun:

Brruncnenue 0OTHOCUTETBFHON MOJIEKYIISIPHOUM MacChl BeleCTBa Mo (hopMyIe.
Brruncnenue MaccoBoil 1011 3J1IEMEHTA B XUMUYECKOM COEIMHEHUH.
YcTaHoBreHue npocTeiiiieil GopMyibl BEIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.
Haxosxienne MaccoBoi 10711 pacCTBOPEHHOTO BELIECTBA B pacTBOpe. Brruncnenue
Macchl paCTBOPEHHOTO BEILIECTBA U BOJIBI JIJIs1 IPUTOTOBJIEHHS pacTBOpa
ONpeNeNEHHON KOHIEHTPAIUH.

OOBbEMHBIE OTHOIIEHUS Ta30B MPH XUMHUECKUX PEaKIIUsIX.

BreruricneHuss 1o XMMHYECKMM YypaBHEHHUSM MacChl, 00b€Ma U KOJIMYECTBA

BCIICCTBA OJHOT'O U3 NPOAYKTOB PCAKIIMU IO MAaCCC UCXOJHOT'O BCIICCTBA, O6’béMy
HJIN KOJIMYCCTBY BCUICCTBA, COACPIKAIICTO OHpCI[CHéHHYIO JOJIIO HpHMCCCﬁ.
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Kucaopoa. Bogopon

Kucnopon — xumuueckuil anemeHT U npocrtoe BeuiectBo. Ozon. Cocmag
6030yxa. Puznyeckre U XUMHUYECKHE CBOWCTBa kuciopozaa. ['openne. [lomyuenue
U MIpUMEHEHHe Kucaopoaa. 1Tennosoti a¢pghexm xumuveckux peaxyuil. Ilonamue 0o
9K30- U IHOOmMepMUdecKux peakyusax. Bonopoa — XUMMUECKU 3IEMEHT U NPOCTOE
BenecTBo. GU3nUecKrue U XUMUYECKHE CBOMCTBA BoJopoaa. [lonyyenue Bogopoaa
B Jabopatopun. [lonyuenue 600opooa 6 npomviwnenHocmu. Ilpumenenue
6000poda. 3akoH ABoraapo. MomsipHbiii 00beM ra3oB. KauecTBeHHBIE peakiiuy Ha
ra3oo0pasHble BemecTBa (KUCIopo 1, Bogopoa). OObeMHBIC OTHOMICHHS T'a30B MPU
XUMUYECKUX PEAKIUAX.

JdeMoHcTpanMHu..

[Tony4yenue u cobupanue KMCIOPO1a METOJOM BHITECHEHHUS BO3AyXa U
BoJbl. Onpesienenue cocraBa Bo3ayxa. Koanekyus Hegpmu, KaMeHHO20 yeus u
npooyKmos ux nepepadomxu.

[Tonyuenue Bonopoaa B annapare Kuna, mpoepka BoJopoaa Ha YUCTOTY,
TOPEHHE BOJI0POIa, COOMpaHUE BOJIOPOIa METOIOM BHITECHEHHUS BO3/yXa U BOJIBI.
JlabopaTopHbIe ONBITHI.

O3HakoMJieHHe ¢ 00pa3liaMu OKCHJIOB.

Bsaunmopeticteue Bogopoaa ¢ okcuaom meau (11).

IIpakTHYyeckne padoThI

[Tosmydenne KUCIOpOa U U3yYEHHUE €T0 CBOMCTB.

[Tosydenune Bo1I0poaa U U3YYEHUE €O CBOMCTB.

PacuerHble 3a1aun:

Brruncienue OTHOCUTENFHOM MOJIEKYIISIPHOM MacChl BEIIECTBA 10 (GOpMYyIIe.
Brruncnenue MaccoBoOil 1011 3JIEMEHTA B XUMUYECKOM COEIMHEHUH.
VYcranosnenue npocreinieit (GopMybl BEIECTBa IO MaCCOBBIM JIOJISIM JIEMEHTOB.
Haxoxnenue maccoBoi 10711 paCTBOPEHHOTO BEIIECTBA B pacTBOpE. Boiuucienue
MacChl PaCTBOPEHHOTO BEIIECTBA U BOJBI JIJIs1 IPUTOTOBIICHHS pPACTBOpA
OIIPENENEHHON KOHIEHTPALUH.

OOBbEMHBIE OTHOLIECHUS Ta30B MPU XUMHUECKUX PEaKIUsX.

Bobrunicnenuss mo XMMHMYECKMM YpaBHEHHUSIM Macchl, 00bEMa U KOJMYECTBA
BEIIECTBA OJIHOTO U3 MPOJYKTOB PEaKIu [0 Macce UCXOTHOTO BEIIeCTBa, 00BEMY
WJIY KOJIMYECTBY BEILLIECTBA, COACPIKALLEr0 ONPENCIEHHYIO 100 PUMECEH.

Bona. PacTBopsl

Booa 6 npupooe. Kpyzosopom 600vl 6 npupode. @uzuueckue u Xumuieckue
ceoticmea 600vl. OuucTka BoJbl. Aspanus Boibl. PacTBopbl. Pacmeopumocms
sewecms 6 e6o0e. KoHIIeHTpauus pacTBOpoB. MaccoBas A0Jsi pacTBOPEHHOTO
BEILIECTBA B pacTBOpE.

JdemMoHcTpanum.

[Tonyyenue Bogopoaa B annapare Kuna, mpoBepka BogopoJa Ha YUCTOTY, TOPEHUE
BOJIOPO/JIa, COOMpaHue BOJIOPO/ia METOIOM BHITECHEHUS BO3yXa U BOJBI.
Awnanmns Boasl. CHHTE3 BOJIEL.

JlabopaTopHbIe ONBITHI.

Bzaumopeiictere Bogopoaa ¢ okcugaom meau (11).

IIpakTnyeckne padoTsl

[IpurorosiieHue pacCTBOPOB € ONPEAEIEHHOW MacCOBOM J0JIEH PACTBOPEHHOIO
BEIlIECTBA.

Pemrenne skcnepuMeHTANIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIaCcChl
HEOPraHUYECKUX COCAMHEHUI.

Pacuernbie 3agaum:

Brruricnenne OTHOCUTENTBFHON MOJIEKYIIIPHOM MacChl BelECTBa MO (hopMyIe.
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Brraucnenne MmaccoBoi JOJIN 3JICMEHTA B XUMHYCCKOM COCINMHCHUHN.
YcTaHoBIIeHHE POCTEHIIEH POPMYITBI BEIIECTBA 10 MAaCCOBBIM JIOJISIM DJIEMEHTOB.
HaxosxieHne MaccoBoi 0JIM paCTBOPEHHOIO BEIIECTBA B pacTBOpE. Brrunciaenue
MacCChbl paCTBOpéHHOFO BCIICCTBA U BOABI AJId ITPUTOTOBJICHUA paCTBOpA
OIIPENEIEHHON KOHIEHTPALUH.

OOBbEMHBIE OTHOLIEHUS Ia30B IIPU XUMHUECKUX PEaKLUsX.

Breraucineanss 1Mo XHMHYECKUM YpaBHCHHUAM MaACCHI, 00BbéMa W KOJIMYECTBA

BELIECTBA OJITHOTO U3 IIPOJYKTOB pEaKUy [0 Macce UCXOJHOTO BEIIECTBA, 00BEMY
WM KOJIMYECTBY BEILIECTBA, COJIEPKAIIETO ONPENEIEHHYIO JI0JII0 pUMecei.

OcHOBHBIE KJIACCHl HEOPTAaHMYECKUX COeTUHEeHNH

Oxcunpl.  Knaccudukarmus. Howmenknatypa. Okcuzabl  MeETaioB U
HEeMeTaJIoB. Du3uueckue c60UCMEa OKCUO08. XUMHUUECKHE CBOWCTBA OKCHIIOB.
B3aumopneilictBue BOABI C OKCHAAMHU METAUIOB W HeMeTamoB. [lonyuenue u
npumeHenue OKCU08.

OcHoBanus. Knaccuduxanus. Homenxnarypa. Qusuueckue ceoticmea
ocHosanuu. Ilonyuenue ocHoganuti. XVWMHYECKHE CBOMCTBA OCHOBAHMII:
B3aMMOJICHICTBHE C OKCHJAMU HEMETAJUIOB, KHCIOTaMH. Peakius HeWTpamu3amum.
AmpoTepHOCTh. OCHOBHBIE HHAUKATOPBHI.

Kucnorsl. Knaccudukanusa. Homenknarypa. @usuueckue ceolicmea
kucnom. llonyyenue u npumeHnenue xuciom. XUMHUYECKHE CBOMCTBA KHUCIOT:
B3aMMOJICHICTBHUE C METaJUIaMH, OKCHUJAaMU MeTauioB. KWCIOTHBIE WHAUKATOPHI.
W3meHeHne OKpacku MHAUKATOPOB B Pa3IUYHbIX CpEax.

Comu. Knaccudukamusa. Cpemnnme conu Homenknarypa. @usuueckue
ceoucmea coneu. llonyuenue u npumenenue coneu. XUMUYECKUE CBOMCTBA COJICH:
B3aHMOJICHCTBHE COJEH C MeTajUlaMM, KHCJIOTaMH, IellodaMH. | eHeTmueckas
CBSI3b MEXAY KJlaccaMH HEOPraHMYeCKHX COeAMHEHUU. [Ipobrema 6GezonacHozo
UCNONIL308AHUS BeWeCm8 U XUMUYECKUX peakyull 6 NOBCEOHEBHOU JHCUZHUL.
Toxcuunvle, coprouue u 63pvlgoONAcHble Gewecmea. bvimoeas xumuueckas
2PAMOMHOCHb.

JdemoHcTpanmnu.

3HaKOMCTBO C 0OpasnamMu OKCHJIOB, KUCJIOT, OCHOBaHHMM W cojieil. Helitpanu3anus
mEN0YN KUCIOTOMW B MPUCYTCTBUU WHIUKATOPA.

JlaGopaTopHble ONBITHI.

OnbIThI, TOATBEPAKIAIONINE XUMUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUH.
IIpakTHyeckue padoTbl

Pemenue skcnepuMeHTanbHbIX 3a7a4 10 TeMe «OCHOBHBIE KIaCChI
HEOPraHUYECKHX COCAMHCHUI.

PacuerHble 3agaun:

Brruncnenue 0OTHOCUTETFHON MOJIEKYIIIPHOM MacChl BEleCTBa Mo (hopMyIe.
Brrunciaenne MaccoBoO JT0JIM 3JIEMEHTa B XUMUYECKOM COSIUHEHMU.
YcTanoBneHue npocTeiiiieil GopMyIbl BellecTBa M0 MaCCOBBIM JOJISM 3JIEMEHTOB.
Haxosxienne MaccoBoi 10711 pacCTBOPEHHOTO BEILLIECTBA B pacTBOpE. Brruncnenue
Macchl paCTBOPEHHOTO BEILIECTBA U BOJIBI JIJIs1 IPUTOTOBJIEHHS pacTBOpa
ONpeNeNEHHON KOHIEHTPAIUH.

OOBEMHBIE OTHOIIEHUS Ta30B MPU XUMHUYECKUX PEaKIIUsIX.

BreruricneHuss 1o XMMHYECKUM YypaBHEHHUSM Macchl, 00bEMa W KOJIWYECTBA

BCIICCTBA OJHOTO U3 NPOAYKTOB PCAKIIMU IO MACCC UCXOJHOI'O BCIICCTBA, O6’BéMy
HJIN KOJIMYCCTBY BCUICCTBA, COACPIKAIICTO OHpCI[CHéHHYIO JOJIIO HpHMCCCﬁ.
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[Tepuoanu Crpoenue aroma: spo U 3JeKTpoHHass obosiouka. Cocmas sdpa amoma: | 79
eCKUi NnpomoHsl, HeumpoHwl. Mzomonvi. 3apso amomnozo siopa. Ilepuonnueckuil 3akoH
3aKOH U J.1. Menneneesa. McTopust OTKpBITHS NIEPUOAAYECKOTO 3aKoHa. Ilepronnyeckas
NEpUOINY | CUCTEMa KaK €CTECTBEHHO - Hay4Has KJIACCH(PHUKAIMA XUMHUYECKUX 3JIEMEHTOB.
eckas Tabmuunas ¢opma mnpencTaBieHUs] KIaCCH(PUKAIUU XUMHUYECKUX DIEMEHTOB.
cucrema Crpykrypa Tabmuusr «llepmonndeckas cuctema XUMHUYECKHX 3neMeHToB J[.M.
xumudeck | MenzaeneeBay. @DU3MYECKUH  CMBICI  aTOMHOTO  (TIOPSKOBOTO)  HOMeEpa
ux XMMHMUYECKOTO JIEMEHTA, HOMepa Ipylnbl (A 2JIEMEHTOB A-Tpymn) W Iepuoja
AJIEMEHTO | MEPUOJIUYECKON CHUCTEMBl. JIEKTPOHHAs 000JI0YKa aToMa. DJIEKTPOHHBIE CJIOU
B JI.1. aTOMOB JIEMEHTOB MaJIbIX IepUoJI0B. CTpOEHHE FHEPTeTUUECKUX YPOBHEN aTOMOB
Mennenee | nepBoix 20 XUMHUYECKUX DJIEMEHTOB nepuoandeckoit cucremsl .M. Menpaeneena.
Ba. 3aKOHOMEPHOCTU HU3MEHEHHUS CBOMCTB aTOMOB XMMMUECKHUX JJIEMEHTOB U HX
CrpoeHue | coeJMHEHMI Ha OCHOBE IMOJIOKEHMs B nepuoaudeckoi cucreme .M. Menneneesa
aToma. u cTpoeHus aroma. 3Hauenue [lepuoauueckoro 3akona /.M. Menneneesa.
JdemoHncTpaumnu:
dusnyeckre CBOMCTBA IMIEJOYHBEIX METAIIOB. B3anMoaeicTBHEe OKCHIOB
HaTpusi, Maraus, ¢ocdopa, cepbl ¢ BOJON, HUCCIEI0BaHNE CBOMCTB MOJyYEHHBIX
MIPOAYKTOB. B3anmonelicTBue HaTpus U Kayius ¢ Bogol. dusnyeckue cBOMCTBA
raJloreHoB. B3anMoaelicTBre aqroMUHMS C XJIOPOM, OPOMOM M HOJOM.
Crpoenue OnexmpoompuyamenbHoCmy amomoes XUMUYECKUX anemenmos. | 94
BCHICCTB. | KoBaJieHTHAs XWMHWYECKas CBA3b: HENOJsApHas W nojsipHad. [lonamue o
Xumuec 8000POOHON C8A3U U ee GIUAHUU HA PUu3UUecKue ceolicmea eeuwecms Ha npumepe
Kas CBASE | ¢o0pl. WoHHAS  CBSI3b. BaneHTHOCTB, CTENEHb OKHUCIECHMS, 3aps] HOHA.
Mertannuueckass  CBsI3b.  Tunvl  KpUCMAuIuUuecKux  peulemox  (amomHas,
MONeKYIAPHASA, UOHHAS, Memaiiudeckas). 3asucumocms @uaudeckux ceolicme
gewjecme om  muna  Kpucmaiiudeckou — pewtemxu.  OxuciumenvHo — —
80CCMAHOBUMENbHBLE PEAKYUU.
JdemoncTpaumnu:
ConocraBnenue  (PU3MKO-XMMUYECKMX  CBOWCTB ~ COEOUHEHMHA  C
KOBAQJICHTHBIMU U HOHHBIMU CBS35IMU.
Bcero 70 4.
9 kanace
Pazgen OcHoBHoOe coJep:kaHue pa3aesa yieOHON IporpaMmbl Konnue
yueOHOU CTBO
IIporpam 4acoB
MBI
MHoroo Ionamue o cxopocmu xumuueckou peaxyuu. Daxmopwi, erusrowue Ha | 154
Opaszue CKOPOCMb XUMUYECKOU peakyuu. IK30TEPMHUUECKHE, DHIOTEPMUUYECKUE PEaKIUH.
xumudec | [lonamue o kamanuzamope. Kinaccupukanus XUMUYECKUX peaKkUUH 110
KHX pa3aMYHBIM IIPU3HAKaM: YHCIY M COCTAaBY HCXOJHBIX U TOJYYEHHBIX BEIIECTB;
peakuuil | U3BMEHEHUIO CTENEHEW OKUCIEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB; MOIVIOIIEHUIO

WJIM BBIACIICHUIO 3HCPIUU. 3J'ICI(TpOJ'II/ITI/I‘-ICCKa$I JUucconuranms. BHCKTpOJ'II/ITBI u
HEIJICKTPOJIUTHI. Honnl. KaTnoHBI U aHUOHEL Peakniun noHHOTO oOMeHa B
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pacTBOpax 3JEKTPOJUTOB. YCJIOBUS NPOTEKAHUS pPEAKUUH HOHHOTO OOMEHa.
OOpatuMble W HeOOpaTUMbIe pPEAKUUHU.  DJIEKTPOJIUTUYECKAs JAUCCOLMAIUS
KUCIOT, Imenoued u cosieid. CreneHb okuciaeHus. OIpeneneHue CTENeHU
OKHUCJICHHS AaTOMOB XHMHYECKUX DJEMEHTOB B coeIuHEHUsX. OKHUCINUTENb.
Boccranosurens. CyniHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
IIpakTnueckne padorei: [Ipru3HAKK NPOTEKAHUSI XUMUUECKUX pPEaKLUM.
Peakuuu nonHoro ooMeHa.

Jdemoncrpauuu: JlemoHcrpauuu. lcnblTaHue pacTBOpOB — BEIIECTB  HA
ANEKTPUYECKYIO IPOBOJAUMOCTD. JIBHKEHNE HOHOB B JJIEKTPUUYECKOM II0JIE.
JlabopaTopHble onbIThI.- Peakiiy 0OMeHa MeX/1y pacCTBOPaMHU JIEKTPOJIUTOB.

PacuerHnsble 3a1aun:

BI)ILII/ICJ'[GHI/UI 10 XUMHUYCCKUM ypaBHeHI/ISIM MaccChl, O6’béMa WX KOJIMYECTBA
BEIIIECTBA OJIHOTO U3 MPOIYKTOB PEAKIIMH TI0 Macce UCXOHOTO BEIIECTBA, 00BEMY
WM KOJIMYECTBY BEUIECTBA, COIECPIKAIIETO ONMPEACTEHHYIO TOII0 MPUMECEH.

MHuoroo
Opa3sue
BellleCTB

EcTrecTBeHHBIE ceMeiicTBA XHMHYECKHX 3JIEMEHTOB HEMETAJLIOB.

Hemeramasl 1V — VII rpynn u ux coenmHenunst

OOmiast XapaKTepHCTHKAa HEMETAaNIOB HAa OCHOBE WX TOJOXEHHUS B
MEpUOANYECKON  cucTtemMe  xumudeckux anemeHtoB .M.  Menaeneesa.
3aKOHOMEPHOCTH M3MEHEHHS (U3NICCKUX U XHMHYCCKUX CBOWCTB HEMETAJIOB —
MPOCTBIX BEIIECTB, WX BOJOPOIHBIX COCIUHEHUH, BBICIIUX OKCHIOB M
KHCJIOPOJIOCOICPKAIIMX KUCIOT Ha mnpuMmepe saemeHtoB |1V — Vllrpynm.
lanorensr: ¢usnueckne W XuMHYeckhe CBOHcTBA. COCIMHEHMS] TaJIOTCHOB:
XJIOPOBOAOPOJ, XJIOpOBOAOpoaHas Kuciota u ee conu. Cepa: ¢uznueckue u
xuMuueckue cBoiictBa. CoeAMHEHHUs Cepbl: CEpPOBOAOPOJ, CYIb(UIbI, OKCHIIBI
ceppl. CepHasi, cepHucmas u cepo8oOOPOOHAs KUCIOMbI W HUX COMU. A30T:
¢busnueckue u xumudeckue cpoiicta. Ammuak. Conu ammonus. OKCHJIBI a30Ta.
AzoTtHas kuciora u ee conu. Docdop: duznyeckre U XUMHUYECKUE CBOICTBA.
Coemunenus docdopa: okcua docdopa (V), oprodhochopHas kucimora U ee COH.
VYrnepon: ¢uznueckue U XUMUYECKHE CBOWCTBA. ALIomponus y2nepood: aimas,
epaghum, xkapoun, gyinepenvr. CoequHeHus yrieponaa: okcuasl yriepoaa (II) u
(IV), yronpHas kucioTa u ee coi. Kpemruii u e2o coeoureHusl.

JdemMoHcTpanum:

du3nuecKue CBOMCTBA IaJIOr€HOB.

[Tonmyuenue xn0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJE.

AnnorponHsle Mogudukanuu cepbl. OOpa3ibl NPUPOIHBIX CYIb(QUIOB U
cynbGhaToB.

Ilonyuenne ammmaka u ero pacrBopeHue B Boje. O3HakOMIIEHHE C
o0Opa3iaMu MPHUPOHBIX HUTPATOB, pochaToB

Mojenu KpUCTANIMYECKUX PEeIIETOK aiMasa U rpadura. 3HaAKOMCTBO C
o0Opa3iaMu NpupoaHBIX KApOOHATOB U CUIIMKATOB

IIpakTnyeckune padoThbI:

KauecTBeHHBIE peakIIMM Ha HOHBI B pacTBOpe. Pemenue
JKCIIEpUMEHTANIBHBIX 3a1a4 1o TeMe «Hemeramnsl IV — VII rpynn n ux
coeMHEHUI». Perienne skcrepuMeHTaIbHBIX 3a1a4 1o Teme «Kuciaopoa u cepay

ITonydenne amMuaKka U U3y4E€HUE €0 CBOMCTB.

[TonydeHue yriuekuciaoro ra3a U U3y4eHHUe ero CBOMCTB.

JlabopaTopHbIe ONBITHI:

BeITecHEHME rajgoreHaMu Jpyr Apyra U3 pacTBOPOB X COEAVHEHUM.

43 g
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KagectBennsie peakuuu  cynbpua-, cyabGuT- U CyinbdaT- HOHOB B
pacTBope.

O3zHakomJieHHE ¢ 00pa3iaMu cepbl U €€ MPUPOTHBIMU COCTUHESHUSMHU.

B3anmoperictBre cosieil aMMOHMS CO 1IEJI0YaMHU.

KauectBenHnsie peakiiny Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHast peakuus Ha YrJI€KUCIIbIN ras.

Pacyernble 3axaun:

Berumcnenuss 1O XMMHYECKUM  YpaBHCHHSIM MacChl, OOBEMA WU
KOJIMYECTBAa BELIECTBA OJHOIO W3 IMPOAYKTOB pEAKLUUU [0 Macce HCXOJHOIrO
BelIeCTBA, O0BEMY WM KOJMYECTBY BEIIECTBA, COJCPKAIIErO OMPEACIEHHYIO
JIOJTKO0 TIPUMECEN.

MeTaJibl M UX COEIMHEHUS.

OO0mras xapaKTepUCTUKA METAJJIOB HA OCHOBE UX IOJ0JCEHUE MEemanilos 8
nepuooudecKkol cucmeme xumuveckux snemenmos /{.U. Menoeneesa. Memannvl 6
npupooe u odwue Ccnocoovl ux noayyeHus. 3aKOHOMEPHOCTH W3MEHEHUS
(HUBUYECKUX U XUMHUYECKUX CBOMCTB METAJUIOB — MPOCTHIX BEIIECTB, UX OKCUIOB U
TUAPOKCUAOB Ha mnpumepe oseMeHnToB I-lllmepuonoB. OOmue xumudeckue
CBOMCTBAa METAJUIOB: peakUuh C HEeMeTaUlaMH, KHUCIOTaMH,  COJISIMH.
Onexmpoxumuueckuti pso HanpsxceHuti memannog. lllenodnpie MeTaibl U HX
coenquHenus. IllenmodHo3eMenbHBIE METAIbl M MX COCAWMHCHHS. AJIOMUHUU.
AMdoTepHOCT, OKCHAAa M THApPOKCcHIA amroMuHUA. OOmas XapakTepUCTHKA
xene3a CoelMHEHUS kKene3a U UX CBOWCTBA: OKCUIbI, TUAPOKCHUIBI U COJIU XKelle3a
(IT u II1).

IIpakTuyeckue padorTbi:

Pemenune okcnepuMeHTanbHBIX 3a7ad 1o TemMe «MeTtamnel W HX
COETMHEHUS.

JdemoHcTpanuu. 3HAKOMCTBO ¢ oOpaslamMu BaKHEHIIUX COJICH HaTpws,
Kalusi, OPUPOJHBIX COCOUHEHHM KalbLUg, pyIJaMH >KeJlie3a, COCIUHEHHSIMHU
amoMHUHUS. B3auMmoaeiicTBHEe MIENOYHBIX, IIEIOYHO3EMENbHBIX METaUIOB U
aMOMHUHUS ¢ BoJol. CxUranue sxene3a B KUCIOPOJIE U XJIOpe. -

JlaGoparopuble onbIThl. [loiydeHue ruapokcHaa. QIIOMHHUS U
B3aUMOJICHCTBUE €ro ¢ KUCIOTaMu U Iuenoyamu. llomydyeHue TruapoKCHUIOB
xene3a(ll) u xenesa (111) u B3anMogeiicTBUE X C KUCIOTAMH M IIEJIOYAMH.

Pacuernble 3a1aun. BeranciaeHus o XuMUYeCKUM YPaBHEHHSIM MacChl,

00BbeMa MIN KOJIUYECTBA BCIICCTBA OAHOI'O U3 MTPOAYKTOB PCAKIIUU 110 MACCE
HCXOAHOI'0 B€IICCTBA, 06’beMy HJIM KOJIMYCCTBY BCIICCTBA, COACPIKALICTO
ONPCACIICHHYIO JOJIXO anMeceﬁ.

Kpatkuit
0030p
Ba)KHEU
IUX
opraHuy
€CKHX

BCIICCTB.

IlepBoHaya/bHBIE CBeIeHNs 00 OPraHMYeCKHX BellecTBax

IlepBoHauanbHble CBEAECHUS O CTPOCHHUU OPraHUYECKUX BEIECTB.
VYTriaeBoJIopoJbl: MeTaH, 3TaH, ATUJIEH. McmoyHuKu y2ne6o0opooos. npupooHblii
eas, Hegmo, yeonb. Kucnopojconepxamue COeIMHEHMS: CIUPTHI (METaHOJI,
3TaHOJI, TJIMIEPUH), KapOOHOBbIE KHUCIOTHI (YKCYCHas KHCIIOTa, aMUHOYKCYCHas
KHCJIOTa, CTEAPUHOBAS M OJICMHOBAsI KUCIIOTHI). brosiornueckn BaykHbIE BEIIECTBA!
KUPBI, TIIOKO3a, OCNKU. Xumuueckoe 3azpssHeHue OKpydcarowel cpedbl U e2o
nocneocmeus.

10 y.
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Bcero

68 u.
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TeMaTHuyeckoe IJIAHUPOBAaHHUE

8 kiace

Pazgen
y4eOHO
74
rnporpa
MMbI

Tema ypoxka ¢ aeMeHTaMu COIepKaHus

Komnue
CTBO
JacoB

OcHosHnvle nonamus xumuu (YypoeeHsb amoMHO-MOJIEKYAAPHBIX npeocmasienuit) (54 u)

IlepBoHavabHBbIE XMMUYECKHE MOHATHA (22 Y)

IIepBoH
a4aJIbH
bIe
XUMUYE
CKHe
MTOHATH
s

1

IIpeaMer xumun. XUMHS KaK 4acTh €CTECTBO3HaHU. BeliecTBa u ux
coiictBa. Jlaboparopusiii onbIT Nel. M3yuenune gpusznyeckux cBONCTB
BemiecTB. Tena u sewiecmsa. OCcHOBHbIE MeMOObl NO3ZHAHUSA. HADONI0O0eH e,
usmepeHue, SKCnepumeHm.

MeTonpl o3HaHUSA B XUMUH. OCHOBHbIE MemoObl NO3HAHUS: HAOII00eHue,
usmepeHue, IKCnepumMeHm

Hcmounuku — xumuueckou — ungopmayuu:  xumuueckas —Jaumepamypd,
Hnmepnem.

IIpakTuueckass padora 1. JlabopaTopHOe 000PYIOBAHUE M TIPUEMBI
oOparmenus ¢ HUM. [IpaBuia Ge3omacHO# pabOTHl B XUMUYECKOM
nabopatopun. CTpoeHHE TIIaMEHH.

Yuctele BemiecTBa 1 cMecu. CriocoOn! pazaeneHus cmeceil. CriocoObl
OUYMCTKH BEIEeCTB: OTCTauBaHHE, (PUILTPOBAHHUE, BBHINAPUBAHUE,
Kpuctaymuzanus, nuctiuisanus. Jlaboparopusblii onbIT Ne 2. CriocoObl
paznenenus cmeceil. Yucmole sewecmea u cmecu.

IIpakTuyeckass padora 2. OuncTKa 3arps3HEHHON TOBAPEHHOM COJIU.

®u3nuecKkre U XUMUYECKHE SIBJICHUS. XUMHUUYECKNE PEAKIUU. Y CIIOBUS U
MPU3HAKU TPOTEKAHUS XUMUUYECKUX peakiuil. JlabopaTopHbie onbIThl Ne 3.
Ou3nYecKue 1 XUMUYECKHUE SIBJICHHUSL.

ATOMBI, MOJICKYJIbI 1 NOHBI.

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL.
Kpucrannuueckue pemérku.

Tunwsi KpucmanIuieckux peulemox (AmomHas, MoIeKyIAPHAs, UOHHAS,
Memaniuyeckas). 3a8ucumocms u3u4ecKux c8oUCms ewecms om mund
Kpucmannuieckou pewemkuy. Kpucramueckue u aMmop@HbI€ BEIIECTBA.

[IpocThie 1 cIOKHBIE BENIECTBA. XUMUYECKUN 3reMeHT. JIabopaTopHbIi
onbIT Ne4. O3HaKOMIIEHHE ¢ 00pa3liaMU MIPOCTHIX U CIIOKHBIX BEIIECTB.
Os3naxomneHue ¢ 0bpasyamu nPocmulx (Memasiivl U HemMemaivl) u
CJLOJICHBIX 8eujecms, MUHepano8 U 2OPHuIX NOPOO.

IIpocmule u cnodwcHvle ewjecmaa.

10

SI3BIK XUMHH. 3HAKU XUMHUYECKUX dJIeMeHTOB. OTHOCHUTENILHAS aTOMHAas
Macca.

Xumuueckuii snemenm. 3naku xumuyeckux snemenmos. Omuocumenvhas
AMOMHAA U MOJEKYIIAPHAAL MACCHL. Maccoesoe wucno. AromHast CAMHUIIa
MacCCBhI.

11

3aK0H IMOCTOSHCTBA COCTaBa BCIICCTB.

12

XUMUYECKHUE (I)OpMyJ'IBI. HNupexcsl. OTtHOCHUTEIbHAS MOJICKYJIIpHasA Macca.
KauecTBeHHBIH W KOJIMYECTBCHHBLI COCTaB BCIICCTBA. OTtHOCHUTEIbHAS
MOJICKYJIIpHasd Macca KaduecTBeHHBIN ¥ KOJIWYECTBECHHEIH COCTaB BCIICCTBA.
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13

MaccoBast J10Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIUHEHUU.

PacuértHbie 3apaun.

Buviyucnenue omuocumensHot MOLEKYIAPHOU MACCbL Beujecmsa no opmyine.
Brruncnenne maccoBoit J0JIU 2JIEMEHTA B XUMHUYECCKOM COCAUHCHUMU.
YcTaHoBIIeHHE TIpoCTeiIell (opMyIIbl BEIMECTBA IO MACCOBBIM J0JISIM
3JIEMEHTOB.

14

BaneHnTHOCTh XUMHUYECKUX IeMEeHTOB. Onpe/ie/iecHne BaJICHTHOCTH
AJIEMEHTOB 10 (hopMyJiaM OMHAPHBIX COCTUHEHUM.

Onpedenenue 8aneHMHOCIU 1EMEHMO8 NO POPMYIAM OUHAPHBIX
coeouHeHull.

15

CocraBienne XuMuU4YecKux (HOpMysl OMHAPHBIX COETUHEHHI 110
BAJICHTHOCTH.

16

ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

17

3aKkOH COXpaHEHHs Macchl BemiecTB. Kuswb u OesamenvHocme M. B.
Jlomonocosa.

18

Xumnueckue ypaBHenus. KoahduimeHTs.

19

Tunel XUMHYECKUX peakuuil. Y ciosus u npusHaku npomexkanus XumMudeckux
peaxyuii. JlabopaTopHbie onbITHI Ne 5. Peakius 3aMemmenus: Meau
xene3oM. Paznoxenue ocHoBHoro kapoonata memu (I).

20

PacuerHble 3amaun. BerunciieHne OTHOCHTEIBHON MOJIEKYISIPHOW MAacChl
BemecTBa o (Gopmyse. Berancienne MaccoBOr JOTU DJIEMEHTa B
XMMHUYECKOM COETUHEHHUH. Y CTaHOBJIEHHE MpocTenInel (hopMyIibl
BEIECTBA 10 MACCOBBIM JOJISIM DJIEMEHTOB.

21

KonTpoabnas padoraNel. mo Teme «llepBoHayanbHbIE XUMHYECKUE
TTOHSTHS.

22

PaboTta Hazg OIIMOKaMH II0 TEME ((HCpBOHa‘IaJ'IBHBIe XUMHUYCCKHUE ITOHATH).

Kucsaopona (5 v)

Kucnop
on

23

Kucnopon, ero o6mas xapakrepuctuka. [loxydenue kucimopoa.
®du3nyecKre CBOMCTBA KUCIOPOaa.

Kucnopoo — xumuueckuii anemenm u npocmoe geuyecmso, HaX0XKJACHHUE B
MIPUPO/IE, €ro 00IIass XxapakTepucTuka [lonyuenue u npumenerue KUCiopood.
®u3nyYeCcKre CBOKMCTBA KUCIOPOa.

24

XUMHUYECKUE CBOMCTBA U MpUMeHeHre kuciopoaa. Oxcubl. KpyroBopot
KuciopoJa B npupojie. JlaboparopHsiii onbiT Ne 6. O3HakoMIIeHHE €
o0Opasnamu oKcuaoB. Tennosou s¢hghexm xumuuecxkux peaxyuti. Ilonsmue 0o
9K30- U SHOOMEPMUUECKUX PEeAKYUSIX.

25

IMpakTuueckas padora 3.[lonydyeHue KuCIOpOAa W M3YyYCHUE €ro
CBOWCTB.
Kauecmeennvie peaxyuu na 2a3000pasnvie seujecmea (KUCiopoo)

26

O30H. AqtoTponust KUCIOPOJa.

27

Bozayx u ero coctas. 3amura aTMoc(hepHOTo BO3/1yxa OT 3arpsi3HEHUH.
Cocmas so30yxa.

Bomopona (3 1)

Boaopo

28

Boaopoa — XUMHYECKHIA SJIEMEHT U TIPOCTOE BeliecTBO. Dusmueckue
cBoiicTBa Bojopoaa. [lomyuenue Bonopoaa B naboparopu. [lonyuerue
8000pooa 6 npomviuiieHHocmu. Mepbl 6€30aCHOCTH MPHU padoTe C
BOJIOPOJIOM.

[TosydeHue Bo10po/ia B TAOOPATOPHH U MIPOMBIINUICHHOCTH H €10
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¢u3nvecKkrue CBONWCTBA.

29

XUMHYECKUE CBOWCTBA BOAOPOJA U €ro NpuMeHeHue. JlaboparopHbiii
onbIT Ne7. BzaumoeiictBue Bojopoaa ¢ okcunom meau (II). Ilpumenenue
6000poda.. Boiopo1 — BOCCTAHOBUTEIIb.

30

IIpakTuyeckas padora 4. [lomyueHne BOAOPOAa M U3YUYEHHUE €TI0
CBONCTB.
Kauecmeennvle peaxyuu na 2azoodpasuvie éeugecmsa ( 6000po0). Th.

Boaa. PactBopbl. (13 1)

Bona.
PactBO

pBIL.

31

Bopa. Metoabl onipenienenus coctaBa BOJbl —aHaIU3 U CUHTE3. Boma B
MIPUPOJIE U CHOCOOBI €€ OUUCTKHU. Adpalus BOJIBI.

32

DU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIbL. [IprMeHEeHre BOBI.

33

Bopa — pactBoputens. PactBophl. HackllieHHbIE UM HEHACBIILIEHHBIE
pactBopel. PacTBOprMOCTh BeliecTB B BojJie. Kpyeosopom 600vl 6 npupooe.
Aspayust 600bL.

34

MaccoBas J10Jis1 pacTBOpEHHOTO BenecTBa. KoHIeHTpanus pacTBOpOB.

35

IIpakTnueckas padora 5. I[IpuroroBieHune pacTBOPOB € ONpeAEIEHHON
MAacCOBOM JI0JIEM paCTBOPEHHOTO BEMIECTBA.

36

[ToBTOpenue u o6ob6menue mo remam «Kucmopony», «Bomopon», «Bona.
PacTBOpEBI®.

PacuyértHbie 3aaaun.

Haxoowcoenue maccosoii 0onu pacmeopénnoco eewjecmaa 6 pacmeope. Bol-
YycieHue Maccobl pacmeopeHHo20 8eulecmad i 600bl 0Jisi NPUSOMOBIEHUS
pacmeopa onpeoeénHol KOHYeHmpayuu.

37

KonTpoabsHast padora Ne2 no remam «Kucnopoa», «Bonopoa», «Bona.
PactBODEBDY.

PacuétHbie 3asaumn.

Haxoorcoenue maccosoui 0onu pacmeopénnozo eewecmsa 6 pacmeope. Boi-
YuycieHue Maccobl pacmeopeHHO20 8eujecmad U 600bl 0l NPUSOMOBIEHUS
pacmeopa onpeoenénHol KOHYeHmpayuu.

38

PaboTa Haz ommOkamu.
MoJib — enuHHUIIa KOJUYeCTBa BeliecTBa. MoJisipHas Macca.

39

Brrunciaenus mo XuMHYEeCKUM YPaBHCHUSAM.

40

3akoH ABorazpo. MoJisspHbI 00BEM T'a30B.

41

OTHOCUTENbHAS IIJIOTHOCTH T'a30B.

42

OOBEMHBIE OTHOIIEHUS Ta30B Ipu XUMHYCCKUX pCaKIUAX.

43

Pemenue pPaCuCTHBIX 3aJay. Breruncnenuss ¢ HCIONIB30BAaHHUEM ITOHSITHN
«Mmacca», «KOJIHYCCTBO BCHICCTBA», «MOJ'ISIpHLIfI O6’beM», «MOJIApHas
Macca». OObEMHBIC OTHOIIICHUS ra30B IMpU XUMHUYCCKUX PCAKIUAX

R R R R

OcHOBHBIC KJIACCHI HEOPraHM4YeCKUX coequHeHui (11 )

OcHOBH
BIE
KJIacChl
Heopra
HHYECK
X
COEJIUH
SHUM

44

OKCI/II[BII I(J'IaCCI/I(i)I/IKaI_II/IH, HOMCHKIJIaTypa, CBOI\/'ICTBa, IMOJIYUCHHC,
IIPUMCHCHHUC. Baxwueiiine Kiaacchl HCOPraHu4CCKux COCIUHEHU. OKCI/II[BIZ
COCTaB, KHaCCH(bHKaHHH, OCHOBHBIC WM KHCJIOTHBIC OKCHUIbI, HOMCHKJIATYpa,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa, IMOJIY4YCHHUC, IPUMCHCHUC

45

FI/I,I[pOKCI/I,Z[LI. OcHoBaHus: KHaCCI/I(I)I/IKaL[I/IH, HOMCHKIJIaTypa, MOJIYUCHHC.
Duzuyeckue c80UCMBA OCHOBAHUIL. HOﬂyquue OCHOBAHUI
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46

Xumuueckue cBoMcTBa ocHoBaHuM. OKpacka WHIMKATOPOB B IIEIOYHOM U
HEWUTpalbHBIX cpenax. Peakuus HeWrpanusaumu. lIpumenenue ocHOBaHUIA.
JlabopaTopHble onbIThl Ne§. CBoIiCTBa pacCTBOPUMBIX U HEPACTBOPUMBIX
ocHOBaHUM. Peaxyus neiimpanuzayuu. Mnouxkamopuwl. H3meHenue okpacku
UHOUKAMOPO8 8 PA3NIUYHBIX CPEOAX.

47

AmboTepHbIe OKCHIBI U TUAPOKCUIBL. JIaGopaTopHbIi onbIT Ne
9.B3aumoielicTBHE THAPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT U MIEIOYCH.

48

Kucnotel. Cocras. Kitaccudukanus. Homenkinarypa. [lomydenne kucior.
Dusuueckue ceovcmsa kuciom. llonyuenue u npumenenue KUCIom.

49

Xumudeckue cBorcTBa KucioT. Munukatopel. JlabopaTopHbie onbIThI Ne
10 . JleficTBre KUCIOT Ha HHIUKATOPHI .OTHOMIEHNE KUCIIOT K METaJIIaM.
Buvimecnumenvhwiii psio memannos.

50

Comu: cocras, kinaccu@uKalus, HOMEHKJIATypa, CHOCOOBI IMOJy4YEHUS.
Quzuueckue ceoticmsa coaeti. Pacmeopumocmo coneti 6 600e.

51

CnoiictBa coneit. [lonyuenue u npumenenue conetl.

52

I'emerndueckast CBSA3b MCXKJy OCHOBHBIMHM KjIaCCaMH HCOPraHMYCCKHUX
COG)IHHGHHfl. HpO6Jl€MCl bezonacnoco UCnojlib3o6aHus  seujecme U
XUMU4ecKux peam;ud 68 NOBCEOHEBHOU JHCUSHIU. TOKCMUHble, coprwdue u
63Pbl6OONACHbIE BEULeCnBd. bvimosas xumuueckas cpamMoOntHoCma.

53

IIpakTHyeckass padora 6.PemeHue sKCrIepUMEHTANIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COEAMHEHUIN»

54

KonTpoabHas padoraNe3 no temMe «OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX
coenuHeHUY. AabopaTopHbie onbITbl. Onvimbl, NOOMBEEPHCOAIOUUE
Xumuyeckue ceotcmeda OKCU00s, KUCI0m, OCHOBAHUL, AMPOMEPHbIX
2UOPOKCUOO08 U COell.

Ilepuoguyeckuii 3aK0H U NMepuoOANYEcKasi cucTeMa XuMuieckux djemeHToB .. Menaeneena.

Crtpoenue aroma (74)

[Tepuon
HYECKH
W 3aKOH
i

(5007 ()
HYecKa
i
CHCTEM
a
XUMHUYE
CKHUX
JJIEMeH
TOB
..
Menne
JIeeBa.

55

Pabora naxg ommOkamu. Kiaccudukanus — XUMHUYECKHX  DJIEMEHTOB
[Tonatne o rpymnmax CXOIHBIX 3JeMeHTOB. I[lepBoHaYalbHBIC MOIBITKH
KJIacCU(DHUKAIMN XUMHYCCKHX 3JIEMEHTOB. [loHsATHE O rpymmax CXODHBIX
2JIEMEHTOB. EcTecTBeHHBIE ceMelcTBa INENOYHBIX METAJUIOB H TajJOreHOB.
biraropoabie rassl.

1

56

Ilepuoanueckuii 3axkon 1. 1. Mennaeneena.

57

[Tepuomuueckas Tabnuia xumMudeckux sneMmeHToB J[. M. Mennaeneena.
(xopoTkast popma): A- u b-rpynmsl, nepuoabl. QPusuyecKuti cmvici
amomHo20 (NOpsOK08020) HOMEPA XUMUYECKO20 dNleMeHmAa, HoMepa 2pynnbsl
u nepuooda nepuoouyeckoll cucmemvl (U1 31eMeHTOB A , b-rpymm).

58

CTpOGHI/Ie aToma: dapo, SHCPFCTI/I‘ICCKI/Iﬁ YPOBCHbD. CoctaB aTOMHBIX
AACP. HM3oTonel. XUMHUYECKHH 3JIEMEHT — BHJ aTOMa C OJIWHAKOBBIM
3apAaoM Aapa. CocraB aTOMHBIX AACp: IPOTOHBI H HeﬁTpOHBI. M3oTomsl.
XHUMHUYECKHUN 3JIEMEHT — BHJ aTOMa C OJUHAKOBBIM 3apsAa0M sapa. 3ap;1z[
4aTOMHOI'O0 d1pa, MaACCOBOC 4YHCJIO, OTHOCUTCIIbHAA AaTOMHasd Macca.
COBpeMeHHaH (I)OpMyJII/IPOBKa MOHATHUS «XUMHYECKHUI JIIEMEHTY.

59

PacrionoxeHne >MEeKTPOHOB MO DHEPTETUYECKUM YPOBHSIM.
CoBpemenHast (HhOpMyTUPOBKA MEPUOIN MTEPHOINUIECKOTO 3aKOHA
Cmpoenue snepeemudecKux ypogHet amomos nepguvlx 20 xumuyeckux
anemenmos nepuooudeckou cucmemvt /[. M. Menoeneesa. CoBpeMeHHas
(dbopMynUpOBKa MEPHOAUYECKOTO 3aKOHA. 3AKOHOMEPHOCMU USMEHEHUS
CBOLICME AMOMO8 XUMUUECKUX IIeMEHMO8 U UX COeOUHEHUIl Ha OCHOBe
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noaooicenus 8 nepuooudeckou cucmeme /. 1U. Menoeneesa u cmpoenus
amoma.

60 | 3nauenue nepuoauyeckoro 3akoHa J[. . Menneneesa. Hayunoie 1
oocmuoicenus /1. U. Menoeneesa. Hayunsie noctmxenus /1. U.
MenieneeBa: UCTIpaBIeHUE OTHOCHTEIBHBIX aTOMHBIX MAcC, IPEICKA3aHNe
CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, TEPECTAHOBKH XUMUYIECCKIX
3JIEMEHTOB B IlepuoanyecKor cucreMe. JKn3usb u nesrenpHocTs . H.
Menpeneena.
61 | [loBropenne wu o006oOmenue 1o Teme «llepuoguueckuii 3aKOH U 1
repuoauvecKkas cucreMa xumudeckux sineMmeHToB JI. M. Menneneesa.
Crpoenne atomay.
Crtpoenne BemecTtBa. Xumuueckasi cBsa3b (9 u4)
Crpoern | 62 | DIEKTPOOTPHUIATEILHOCTh ATOMO8 XUMHUYECKUX DIIEMEHTOB. 1
e 63 | KoBajieHTHAs XUMHYECKas CBS3h: HETOJSPHAS U NOJsipHast. [lonsimue o 1
BemICCT 8000POOHO CEA3U U ee BIUAHUU HA PU3ULecKUue c8oUCMea eujecms Ha
Ba. npumepe 800ul.
Xumm 64 | HoHHas CBS3b. 1
eckas
CBSI3b 65 | BajeHTHOCTH ¥ cTeleHb OKHUCIIeHus. [IpaBuia omnpeeneHuss CTerneHen 1
OKHUCJICHHS DJIEMEHTOB.
66 | OKHCIUTETHEHO-BOCCTAHOBHUTEIbHBIC PeakIiuu. Cmenerb OKUCIeHUsL. 1
Onpeoenenue cmenenu OKUCIEHUS AMOMO8 XUMUYECKUX IIIeMEHMO8 8
coedunenusx. Oxucaumens. Boccmanosumens. Peakyuu uonno2o oomena.
Ycnosus npomexanus peaxyuii uonnoz2o oomena. CyuyHocms OKUCTUMENbHO-
80CCMAHOBUMENbHBIX PeaKyull.
67 | IToBTOopenue u o6o6menue mo teme «CTpoeHHE BemecTBa. XUMUIECKas 1
CBSI3bY.
68 | KourpoabHass padora Ned mo temam «llepumommueckuii 3axon J[. U. 1
MenpeneeBay, «CtpoeHue aromay, «CTpoeHHE BEIIECTBAY.
69 | Pabora Hax omuOKaMu.
70 | IToBTOpenue u 06o0mEeHne Kypca 8 Kiacca. 1
TemaTuueckoe miaHupoBaHUE
9 knacc
Paznen Ne Konuue
y4eOHOU | ypoK Tema ypoka ¢ aieMeHTaMu CoJiepKaHus CTBO
porpam a 4acoB
MBI
MHuoroooOpa3ue xumMuveckux peakuuii (15 yacos)
Muoroo |1 OKHCAUTENEHO-BOCCTAHOBUTEBHBIC peakuuu. Cmenens okucnenus. | 1
6pasue Onpedenenue cmeneHu OKUCTIEHUS AMOMOS8 XUMUYECKUX DIIeMEHMO8 8
XUMUYEC coedunenusx. Oxucaumens. Bocecmanosumenv. Cywnocms oxuciumenbHo-
KHX soccmanogumenvhvlx peakyuti. COCTaBICHHE YpPaBHEHUN OKHUCIUTEIHHO-
. BOCCTaHOBHUTEJIHHBIX PEAKIIUN C IOMOIIBIO SJIEKTPOHHOTO OasiaHca.
peakmun. o Peakuuu coeTMHEHUS, Pa3I0KEHHsI, 3aMEICHUS 1 OOMEHa C TOUKH 3PEHUS 1

OKHCJICHHA U BOCCTAaHOBJICHUSI.
K/ZCZCCM¢MKCZZ4M}1 XUMU4YecCKux peakuuzl no pas3iudHbiM NPUSHAKAM. YUCTY U
cocmaey UCXOOHBIX U NOJIYYEeHHbIX eewecme, USMEHEeHUIO cmenenetl
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OKUCNIeHUS amOMO8 XUMUUYECKUX I/1eMEHMOE,

TemioBol >PQPeKT XuMHUYECKUX peakuil. DK30- U SHIO0TEPMHUUECKUE
PEAKILIMH.

TepMoxumuueckue ypaBHEHHs. Pacuerbl 1O  TEPMOXUMHUYECKUM
YPABHEHUSIM.

CkopocTh xuMuueckux peakiuil. [lepBoHayanbHbIE NPEACTABICHUS O
KaTaJInie.
TTougamue o cxonocTn xXuMuueckux neaktii. MakTonk RIULIONINE HA

CKOPOCTh XUMHYCSCKNX peakinii. IIoHsITHE 0 KaTalau3aTope.

IIpakTnueckas padora 1. ITpusHaku npoTeKaHUs] XUMUYECKUX PEAKLIUH.
N3yuenne BIMsAHMS YCIOBUM IPOBEICHUS XUMUYECKON PEAKLIUK HA €€
CKOPOCTB.

OOpaTtumble 1 HeoOpaTtuMble peakuuu. [IoHATHE O XUMHUYECKOM
PaBHOBECHH.

Pacuémnule 3a0auu. Beraucnenus 1o TepMOXUMUYECKUM YPaBHEHUSIM
peakuui

Bxoanasi koHTposIbHAs padoTa.

DIEeKTPOTUTHYECKAs JUCCOIHAIINS. DJIECKTPOIUTHI U HEINIEKTPOIHUTHI. VIOHBI.
Katunons! n annonsl. CylHOCTh MPOIecca MIEKTPOTUTHIECKOM
nuccormanuu. ['uapaTHast Teopust paCTBOPOB.

DNEeKTPOTUTHIECKAsT JUCCOIHMAITUS KUCTIOT, miejoueit u coneid. Cnabbie u
CUJIbHBIE€ 3JEKTPOJUTHl. CTeneHb JUCCOLUALNH.

10

Peakunu monHoro obmeHa. YcioBUs MPOTEKaHUS PEAKIIMI HOHHOTO
obMmeHa. JIabopaTtopHblii onbITNel.Peakiiuu oOMeHa Mex 1y pacTBOpaMu
JIEKTPOJIUTOB.

11

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUI
B CBETE MPEJICTABIICHUN 00 JIEKTPOJUTHUCCKON TUCCOITHAITIN 1
OKHCITUTEILHO-BOCCTAHOBUTEIbHBIX peakiusiX. CTeneHb AUCCOIMAIIIH.

12

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUMN
B CBETE MPEJICTABICHUN 00 3JIEKTPOJUTHUCCKON TUCCOITHAITIN 1
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakiusiX. CTeneHb AUCCOIMAIIIH.

13

I'aaponus coneit. O606menne mo temam «Kiaccudukanus XUMHYECKHUX
peaknuiy U «INEKTPOJIUTHUYECKAS TUCCOITAALINSDY

14

IIpakTHyeckasi padora 2. Peakuuu noHHoTrO oOMeHa. Pemenne
JKCIIEPUMEHTANIbHBIX 3a7ad Mo TeMe «CBOWCTBa KHUCIIOT, OCHOBaHW U
COJIeH KaK dJIEKTPOIUTOBY.

Jlabopamopuvie onvimsi. Peakuinu oOMeHa MeX1y pacTBOpaMu
AJIEKTPOJIUTOB.

15

KonTtpoabsHnas padoraNelno remam «Knaccudukanus XMMHUECKUX
peakuuii» u «NEKTPOJIUTUYECKAS TUCCOLUALINSD.

MHuorooopa3ue Bemects (43 u)
Hemeranasl IV — VII rpynn u ux coequnenusi(30 1)

MmHoroo
Opaszue
BEIIIECTB
Hemeran
Il IV —
VII

16

[TonoxkeHue raJoTeHOB B MEPUOINYECKON TabNIUIle U CTPOSHHE UX aTOMOB.
CBoiicTBa, NOJyYE€HUE U IPUMEHEHUE TaJIOTE€HOB.

[TonoxeHue HEMETAUIOB B  MNEPUOJUYECKONM CHCTEME XUMHUYECKHX
snementoB .M. MengeneeBa. OOmue cBOMCTBA HEMETAJLIOB. [ aJOreHbI:
[TonoxeHue B MEPUOAUYECKON CHUCTEME XMMHYECKUX DJIEMEHTOB CTPOCHHE
ux aromoB. Haxoxxnenue B npupoje. Puznueckre 1 XUMHUYECKHE CBOMCTBA
rajoreHoB. CpaBHMTENIbHAsI XapaKTepucTuka raynoreHoB. Ilomyyenue u
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rpynn u
ux

COCAUHEC
HHUA

IMIPUMCHCHUC I'aJIOT'CHOB.

17

Xnop. CBoiicTBa U MPUMEHEHHUE XJIOPA.
du3nyecKre 1 XMMUYECKUE CBOMCTBA xylopa. [IpuMeHnenue xmopa.

18

CoennHeHus rajlor€HOB: XJIOPOBOJOPO/, XJIOPOBOJAOPOIHAS KUCIIOTA U €€
CoJIM XJIOPOBOJIOPO/I: MOJYYEHUE U CBOMCTBA.
®usnueckue coiicta. [lomyyenue.

19

Consnas xucnota u €€ conu. JlabopaTropHblii onbITNe2. BoiTecHeHME
rajoreHaMu JIpyr Jpyra u3 pacTBOPOB UX COCAMHEHUI. XJIOPOBOIOPOIHAS
kucioTa u e€ conu. KauecTBeHHas peakuys Ha XJIOpUA-HOHBI.
PacnioznaBanue xaopuaoB, OpoOMHUI0B U HOJUIOB.

20

IpakTuyeckass padora 3.KauecTBeHHBIC pEaKIIMK Ha HOHBI B PACTBOPE.

21

[TomosxeHne KUCIOpoaa W CEepbl B MEPUOTUIECCKON CHCTEME XMMHUYECKHIX
3NIEMEHTOB, CTPOCHUE UX aTOMOB. AjtoTponus cepsl .JIaGopaTopHbiii
onbITNe3.0O3HakOMIIEHHE C 00pa3IiaMu cepbl U €€ MPUPOAHBIX COETUHEHUH.
ITonoxenne B HCpHO]IH‘IGCKOﬁ CUCTCMEC XUMHWYCCKUX IJICMCHTOB, CTPOCHUE
nx aromoB. Cepa. Aiotponus cepsl. Haxoxaenue B mpupoze.

22

23

Cepa: pusnyeckue 1 XuMU4ecKe cBoicTBa. [I[pumeneHune cepsl.
CoenuHeHHus cepbl: cepoBOIOPO, cyab(upl. CepoBOIOPOAHAS KUCIOTA U
e€ conu. JlabopaTopHblii onbITNe4. KauecTBeHHas peakius Ha cyabhu-
VOHBI.

24

Oxkcun cepri(I1V). Ceprucras xucinora u €€ conu. JlaboparopHbIii
onbITNeS. KayecTBeHHas peakiius Ha CylIbPUT-UOHBL. DU3HUecKue 1
xumudeckue cBoiictBa. [Ipumenenne. CepHucras kucioTa u e€ coiu. Okcuo
cepui(VI).

25

Oxkcun cepoi( V). Cepnas kuciota u e€ conu. JlaGopaTopHblii onbITN26.
KauectBennas peakuus Ha cyibhaT-uoHbl. Cepras Kuciom u eé comu.
XUMHYECKUE CBOMCTBA pa30aBICHHON CEpHON KUCIOTHI.

26

OKucauTenbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOI KUCIIOTHI.
Xumuueckue cgolicmea KOHYEHMPUPOBAHHOU CEPHOU KUCIOMbl. XumMuuecKue
peakyuu, aexcawjue 8 OCHO8e NOJYYEHUS  CEPHOU  KUCIOMbl 8
npomvluLiennocmu. IIpumenenue ceproii KUCIOMBbL.

27

IIpakTuueckas padora 4.PernieHue SKCIEPUMEHTAIBHBIX 33[a4 [0 TeMe
«Hemetasmer IV — VII rpynn u wux coeauHeHui» .Pemenue
JKCIEPUMEHTAIBHBIX  3amad 1o  Teme  «Kucmopom — u  cepay.
Jlabopamopusie onvimsi. O3nakomieHue ¢ oopasyamu cepovl U eé NPUPOOHbIX
coedunenuil. Kauecmsenmnvie peaxyuu Ha cynoghuo-, cynopum — u cyrvgpam-
UOHbL 8 pacmeope.

28

Perienue pacuéTHpIX 3a1au. BBIYHCICHUS 0 XUMHUUECKUM YPaBHEHUSIM
Macchl, 00beMa U KOJIMYECTBA BEIIECTBA OJTHOTO M3 MPOYKTOB PEAKIIHU TI0
Macce UCXOJIHOTO BEIIeCTBa, 00bEMY HIIH KOJIMYECTBY BEIIECTBA,
COJIEPIKAILIETO OTIPENICNICHHYIO J0JI0 TPUMECEH. .

29

Ilonoxenue azora u CI)OC(I)Opa B HepHOI[quCKOﬁ CUCTEMEC XUMHNYCCKUX
9JICMCHTOB, CTPOCHUEC UX aTOMOB. A30T: CBOMCTBA U MPUMCHCHHUC.
IlonoxxeHnue B HepI/IO,HH‘{CCKOﬁ CUCTCMC XUMHUYCCKUX IJICMCHTOB, CTPOCHUC
HX aTOMOB. A30T: (I)I/I3I/I‘ICCKI/IC U XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC U
NPUMCHCHUC.
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30

AMMmuak. @usznueckre 1 XuMuueckue cBoiicta. [losyuenue u npuMeHeHue.
DuU3MYECKUE U XUMUYECKUE CBOMCTBA aMMuaka. [lonyyeHue u npuMeHeHue.

31

IIpakTnueckas padora 5. IlosyueHne aMMMaka U U3Y4YEHHUE €rO CBOICTB.

32

Conu aMMOHUS.

33

A3zoTHas kucinota. Ctpoenue moJiekynbl. CBOMCTBa pa30aBICHHON
a30THOM KHUCJIOTEI.

A3oTHas Kuciiora u e€ cBolictBa. OKHUCIUTEIBHBIC CBOMCTBA a30THOM
kucioThI. [lomyyenue a30THOM KUCTOTHI B TabopaTopun. Xumuueckue
peaxkyuu, nexcawjue 8 0CHO8e NOJLYUeHUs] A30MHOU KUCTIOMbL 8
NPOMBIULTIEHHOCTU.

34

CaoiicTBa KOHUEHTPUPOBAHHOM a30THON KHCJIOTHI.

35

Conu a30THOM KHUCIOTHL. A30THbIE yHOOpeHUus. A3O0THBIE y10OpEeHUs.
KpyroBopoT azoTa B mpupoae.

36

®docdop. Amnorporust pocdopa. CpoiictBa Gpocdopa. Quzuueckue u
Xumuyeckue ceoticmsea gocgopa.

37

Oxkcun pochopa(V). Dochopnas kucnota u €€ conmu. PochopHbIe
yaoOpeHusl.
Opmodghocghopnas kucnoma u eé coaru. Pocghopruvle yoobperus.

38

[Tonoxenue yriiepojia ¥ KpEeMHHUS B IMEPHOIUYCCKON CHCTEME
XUMHYECKAX DJIEMEHTOB, CTPOCHHE UX aTOMOB. YTJepo: (pu3uvecKue u
XUMUYECKHUE CBOWCTBA. A1iomponus yenepooa: aimas, epagum, Kapoun,
Gynnepenvt Coedunenus yeaepooa: okcuo yenepooa (IV), VYronbHas
kucioTa u e€ conm. KauecTBeHHas peakius Ha KapOoHaT-HOHBI KpyroBopot
yrJiepoa B MPHPO/IE.

39

XUMHUYECKHE CBOMCTBA yriepoaa. Ancopouus. OpraHndecKkue COeTMHCHUS
yriepoja.

40

VYrapHbplii Ta3, CBOWCTBA, (PU3MOJOTHUYECKOE ICUCTBUE HA OPTaHU3M.
Opranuyeckue COeUHEHUs YIIepoa.

41

Yraekucnslid ra3. YroiapHas Kuciota u €€ coyv. KpyroBopot yrieponaa B
npupoje. Jladboparopusbie onbIThbINe7. KauecTBeHHAs peakiys Ha
yriaekuciblii ra3. KauectBenHas peakuusi Ha KapOOHAT-HOH.

42

IIpakTuuyeckas padora 6. IlonyyeHue yriIeKUCIIOro ra3a u U3y4eHHUE ero
cBoiicTB. Pacro3HaBanue kapOOHATOB.

43

Kpemnuuii u ero coenunenus. Crexno. LlemeHT.
Oxkcun kpemuusi. Kpemueas kuciora u €€ conu. Cmexno. Llemenm.

44

O060611eHMEe 10 TeMe «HemeTaminy.

45

Kontpoabsnas padora Ne2no teme «Hemeramiby.

PacuértHbie 3asaun.
BblllMC]ZeHM}l no xumuyecKkum ypa@HeHM}Z.M MAaccesl, 06’béMCl U Kojauvecmea

geujecmea 0OH020 U3 NPOOYKMO8 Peaxyuu no Macce UCXOOHO20 8euecmad,
00bEMY UNU KOTUYECMB) 8eUleCed, CO0epiHcaue2o OnpedeénHyo 000
npumeceii.

MetaJjuibl u ux coequuenus (13 4)

Merann
Bl U HX

46

[TonoxxeHne MEeTAIIIOB B IIEPUOJUYECKON CUCTEME XUMUYECKUX DIIEMEHTOB
J. U. MenneneeBa. Merammnueckas cBsizb. OOmue pusnueckue cBoiicTa
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COCAUHC
HHUA

MetaioB CruiaBsl MeTaiioB. JlabopaTopHslii onbITNe 8. 3yuenue
o0pa3ioB MetanioB. CTpoeHre UX aTOMOB. MeTayuinuecKas CBsI3b.

47

Mertamibl B ipupo/ie U oO1me cnocoObl UX MOJIYUYECHHS.
Obwue gusuueckue ceolicmea memannos. CIIaBbel METAIIOB

48

OO011ue XMMHUYECKUE CBOMCTBA METAJNIOB: PEAKLIUU C HEMETAJUIAMU,
KHUCIIOTaMM, COJIAIMU. P akTUBHOCTH (2JIEKTPOXUMUYECKUHN PSIT
HanpspkeHUi MetaisioB. JlabopaTopHslii onbITNeY. B3aumoeiicTsue
METAJIJIOB C PAaCTBOPAMHU COJICH. DIeKmpOoXuMudeckutl pso HanpsaiceHull
Memanios.

49

[[lerouHbIe METAIITBI U UX coennuHeHus. HaxoxaeHne B mpupoe.
dusnyeckue U XUMHUUECKUE CBOMCTBA.

[TonoxeHne MEeTOYHBIX METAUIOB B MIEPHOUYECKON CUCTEME XUMUYECKUX
anemenToB JI. 1. MenneneeBa, cTpoeHne ux aToMoB. Haxoowcoenue 6 npupo-
oe. Duzuueckue ceolicmaa.

50

OKCI/II[I)I U TUAPOKCHU/bI HICJIOYHBIX METAJIJIOB. HpI/IMeHeHI/IG IICJI0OYHBIX
METAJIJIOB.

Xumuueckue ceoiicmea WE/N0UYHbIX Memaijoe. HpumeHeHue welo4YHblx
Memannos u ux coeoOuHeHull.

51

[I[€nouHO-3eMeNnbHBIE METAJUIBI U UX coequHeHus. Haxoxaenue B mpupoe.
Kanpuwmit u ero coennuenus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.
JlaGoparopubiii onbiTNe10. O3HaKOMIIEHHE CO CBOMCTBAMU U
MpeBpaleHUusIMU KapOOHATOB U TUIpokapOoHaToB .[lonoxeHue mienoyHo-
3€MENbHBIX METAJUIOB B IEPUOANYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
1. 1. Menneneesa, cTpoeHHE UX aTOMOB. Haxoowcoenue 6 npupooe. Maenuii
U Kanbyutl, ux eadxcreluiue coeounenus. Kécmrkocmo 600l u cnocobwi eé
YCMPAHEHUSL.

52

Amomunnii. Haxoxxaenue B npupoje. CBOMCTBA aTlOMUHUS.

[TonoxeHue anrOMUHUS B IEPUOINYECKON CHCTEME XUMUYECKUX AJIEMEHTOB
J1. 1. MenneneeBa, cTpoeHHE ero aToMa. Haxooicoenue 6 npupooe.
Qu3zuueckue u Xumuieckue ceoucmea antomunus. llpumenenue antomMunus.

53

AMdoTepHOCTh OKCHIA M THUAPOKCHIA alroMUHUS. JIaGopaTopHbIH
onbITNel1. [Tonydyenue ruipokcua artOMUHUS U B3aUMOICHCTBHUE €TI0 C
KHACJIOTAMH U I[EJIOYaMH.

54

Kenezo. Haxoxaenue B npupoje. CBoMCTBA kKeme3a.

[onosxeHue xese3a B MEPUOUUECKON CHCTEME XUMHUECKUX 3JIEeMEHTOB /1.
N. MenneneeBa, crpoeHue ero aroma. Haxooicoenue 6 npupooe.
Dusuueckue u Xumuieckue ceolcmea Jxcenesd.

55

CoennHeHns kKene3a U UX CBOMCTBA: OKCHUJIbI, THAPOKCUBI M COJIM XKeJle3a
(IT u IIT).

JlaGoparTopnblii onbiT Nel2.KadecTBeHHass peakuus Ha MOHBI Fe?* u
Fe®*.Baxcnetimue coedunenus oicenesa u ux —CGOUCMBA:  OKCUOBL,
2uopokcuowl u conu smcenesa (Il u I11).

56

IIpakTnueckas padora 7. PenieHue skcliepuMEHTalIbHBIX 3a/ad IO
TeMe «MeTaiel U UX COCIUHEHUD).

57

[ToaroToBka Kk KOHTpONBHOM paboTe. PemieHue 3agay. Beruucinenus mo
XMMHYECKUM YPaBHEHUSIM MacChl, 00bEMa WK KOMYECTBA OJHOTO U3
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MPOYKTOB PEAKIIMU MO MACCE UCXOTHOTO BEIIECTBA, 00BEMY HITH
KOJIMYECTBY BEILIECTBA, COJCPIKALIETO ONPEACTIEHHYIO OO MPUMECEH.

58

KonTpoabnas padora Ne3no teme «Metauibiy.

PacuérHble 3agaun. Boiuucienus no XumMuieckum ypasHeHUusmM MAacchi,
00bEMaA UnU KOIUYeCmea 00HO20 U3 NPOOYKMO8 PeaKyuu no macce
UCXOOHO020 Geujecmaa, 00BEMY UL KOTUYECTNBY GeUecmBd, COO0epHCAuleco
OnpeoeNénnyIo 000 npumecell.

Kparkuii 0630p BaxkHeimmx opranumveckux semectB (10 4)

59

HepBOHaLIaJILHI)IC CBCACHUA O CTPOCHUHU OPraHUYCCKUX BCIICCTB. HpenMeT
OpFaHI/I‘-IeCKOI\/JI XUMUMH. HeOpFaHI/I‘IGCKI/Ie 1 OPraHn4eCKUueC COCANHCHUSA.
VYrnepon — ocHoBa xxu3HU Ha 3emiie. OCOOEHHOCTU CTPOEHMSI aToMa
yIJIeposa B OPraHN4ecKUX COeTMHEHMUSIX.

60

Vraesonopoast. IIpenenbHble (HaCBILIECHHBIE) YTIIEBOIOPOIBI.

[IpenenpHble (HACHIMICHHBIE) YIJIEBOJOPOABI. MeTaH, 3TaH, MNpOMaH —
MPOCTEHIIINE TIPEJACTABUTENN MPEACTBHBIX YIIIEeBOJA0POA0B. CTPYKTypHBIS
GbopMysTbIl  YIUIEBOJIOPOJIOB. [ 'OMOJIOTHYECKMH  psJl  TPEIeITbHBIX
yraeBogopoaoB. I'omonorn. Pu3nueckne W XHMMHUYECKHE CBOMCTBA
MpeIebHBIX YIIIEBOOPOIOB. Peakiinu ropenus u 3amenieHns. Haxoxaenne
B MPHUPOJIC TIPEIEIBHBIX YIIIeBOIOPOAOB. [IpuMenenne Metana. Mcmounuxu
Y271e8000p0008: NPUPOOHDIIL 2A3, He(hmb, Y20.lb.

Xumuyeckoe 3aepsaznenue okpyscaoujeli cpeovl U e20 NOCIeOCMBUsL.

61

Henpenenbapie (HEHACHIIIEHHBIE) YTIIEBOIOPO/IBI.

Henpenenbabie (HEHACHIICHHBIE) YIIIEBOAOPOIBI. DTUIICHOBBIN PsiJT
HeMpeeNbHbIX YTIEBOAOPOJIOB. DTHiIeH. OU3NYECKUEe U XUMUYECKHE
cBoOMCTBa ATUIIeHA. Peakiinu npucoequuenns. KauecTBeHHast peakius Ha
stuiieH. Peakius nonumepusanuu. [lomustunen. [Ipumenenne sTuieHa.
ALIETUJICHOBBIN Pl HENMPEAEIbHBIX YIIeBO10poA0B. AneTuiieH. CBolcTBa
aneruiieHa. [Ipumenenue anerusieHa.

62

[IpousBoHbIC yriieBo0po0B. CIIUPTHI.

Kpatkuit 0030p opraHuueckux coeauHeHul Kuciopoodcooepoicawjue
CcOoeOuHeHusi OJTHOATOMHBIC CIHUPTHI (METaHOJ, ASTaHOJ), MHOTOATOMHBIC
CIUPTHI (ATHUICHTIIMKOJIb, TJUICPHH).

63

Kap6onoBbie kucnotel. Cnosxkusie 3¢upbl. JKUpsl

KapboHoBble ~ KUCHOTBI ~ (MypaBbHUHAs, YKCYCHas, AaMHHOYKCYCHas,
cteapuHoBasi). CroxkHble 3QUpBL. buoiocuuecku 8aicHvie 8eUecmsa: Heupbl.

64

VYriaeBosl.
VYrieBo bl (TII0K03a, caxapo3a, KpaxMall, IEUTHI03a).

65

AMHHOKHCHOTHI. benku.
Pouib 6e1KOB B OpraHu3Me.

66

[Tomumepsr.

[TonsTHE O BEICOKOMOJIEKYIISIPHBIX BellecTBax. CTPyKTypa MOJIUMEPOB:
MOHOMED, NOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MTOIMMEPHU3ALIUU.
[TonusTHIieH, NOJUIIPONIWIIEH, TIOJTUBUHUAIIXIIOPHL.

67

HroroBasi kKoHTpoIbHaAsi padoTa 1o TeMe «MHoroo0Opasue BEIecTBY.

68

O06o00611eHne Kypca XUMHUU

27
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