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Pabouas mporpamma paspaboraHa B COOTBETCTBUU C HOPMATHBHO-TIPABOBBEIMU JIOKYMEHTAMU:

1. ®enepanbublii 3akoH «O06 obpazoanuu B Poccuiickoit deneparmm» ot 29.12.2012 N 273-03 (pen. ot 12.05.2019r.)

2. OenepanbHBI TOCYIApCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPEAHEro o0mero oopa3oBaHus, YTBEPKAEHHBIA MPUKA30M MUHUCTEPCTBA

obpazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 (pegakuust ot 29.06.2017 r.)

3. CanlluH 2.4.2.2821-10 «CaHUTapHO-3MIUIEMHOJIOTHIECKAE TPEOOBAHUS K YCIOBHSM M OpraHU3alMHd OOy4eHHus: B 00Imeo0pa3oBaTENbHBIX
yUpeKIeHUAX» (yTBEPXkKACHBI IMOCTAHOBJICHHEM | JIaBHOTO TOCYJAapCTBEHHOro caHuTapHoro Bpada P® ot 29 nexabps 2010r. Nel89,
3apeructpupoBaHHbiM B MuHtocte Poccuun 3 mapra 2011r., peructpaimonsbii HoMep 19993 ¢ nu3MeHeHUs MU U TOTIOJTHEHUSIMU OT 29 uIoHs

2011r., 25 nexadps 2013r., 24 Hos6pst 20151.)
4. OcHoBHas oOpa3oBaTenbHas nporpamma cpeanero oouiero oopasosanus ['bOY COLL Ne2 n.r.t. Cyxonon

OO0pa3oBareNnbHbI MPOIECC OCYLIECTBISETCS C MCIOJIb30BaHHEM YYeOHMKOB, YUe€OHBIX MOCOOMH, BXOIAIIMX B JeHCTBYIOIUHN (enepanbHbIii

nepeyeHs. [lepeueHb yueOHUKOB €XKEro/IHO YTBEPKIAeTCs MPUKA30M AUPEKTOPA HIKOJIBI.

1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA

JInuHOCTHBIE pe3yJbTaThl B c(pepe OTHOMIEHUI 00y4aAIOIIMXCH K cede, K CBOeMY 310POBbI0, K O3HAHUIO celsi:
OpHEHTalsl OO0yJalomuXcs Ha JOCTH)KEHHE JIMYHOTO CYACThs, PEAM3alUI0 MO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB, WHHUIIMATHBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCThH K INYHOCTHOMY CaAMOOTPEIENIEHNI0, CTIOCOOHOCTh CTABUTH LIETIH U CTPOUTH )KU3HEHHBIE TJIaHBI,
TOTOBHOCTb U CIIOCOOHOCTH 00€CreyuTh cebe U CBOMM OJIM3KUM JOCTOMHYIO )KM3HB B MPOIIECCE CAaMOCTOSITENbHOM, TBOPUECKON U OTBETCTBEHHOM

ACATCIIBHOCTH,



TOTOBHOCTb M CIIOCOOHOCTH OOYyYaromMXCs K OTCTAaMBaHHWIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHS, TOTOBHOCTh M CHOCOOHOCTh
BbIpabaThIBaTh COOCTBEHHYIO MO3UIMIO MO OTHOLICHUIO K OOIIECTBEHHO-TIOUTUYECKUM COOBITHSM MPOILLIOTO M HACTOSIEr0 Ha OCHOBE OCO3HAHMSA U
OCMBICJICHHUSI UCTOPUH, lyXOBHBIX LICHHOCTEN U JOCTHKEHUI HAIIECH CTPaHbI;

TOTOBHOCTb U CIIOCOOHOCTh OOYUAIOIIMXCSI K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C OOIEYETOBEYECKMMHU LIEHHOCTSIMH U HJleallaMU
IpakJaHCKOTO 00IIECTBa, MOTPEOHOCTh B (PHM3NUECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATUAX CIIOPTHUBHO-03/JOPOBUTEIILHON AEATEIBHOCTHIO;

NPUHATHE M pealu3alus LIEHHOCTEW 310poBOro M 0e30macHOro obpasa >KHU3HHM, OEpeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILEHUE K
COOCTBEHHOMY (PU3MUECKOMY U MICUXOJIOTHYECKOMY 3/I0POBBIO;

HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, yHOTPEOIEHUS aJIKOTroJisl, HAPKOTHUKOB.

JInuHocTHBIE pe3yJbTaThl B chepe oTHOMIEeHHIT o0y4aromuxcs K Poccun kak k Pogune (OTeuectBy):

poccuiickas UJEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCUHMCKOM HAEHTUYHOCTU B TOJUKYJIBTYPHOM COLMYME€, YYBCTBO NPUYACTHOCTH K
HCTOPUKO-KYJIbTYPHOI 0OLIHOCTH poccuiickoro Hapoaa u cyasoe Poccuu, maTpuoTus3m, TOTOBHOCTB K ClTy>KeHHI0 OTe4ecTBY, €ro 3aluTe;

YBa)KEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHOW, ropaoctu 3a cBoM Kpai, cBoro PoauHy, mponuioe M HacTosmiee
MHOTOHaIMOHAIbHOTO Hapoaa Poccun, yBaxeHue K rocyapCTBEHHbIM cUMBOIaM (rep0, ¢aar, ruMH);

(hopMHUpPOBaHHE YBAKEHMSI K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii ®denepamuu, SBISIOMIEMYCS OCHOBOM pPOCCHUHCKON
UJACHTUYHOCTHU U INIaBHBIM ()aKTOPOM HAIIMOHAJILHOT'O CaMOOIIPE/IEIICHUS;

BOCIIMTAaHUC YBAXXCHUS K KYJIBTYPE, A3bIKaM, TpaAUIHUAM U 00BIYasIM HapOJd0B, ITPOXKXUBAIOIINX B Poccuiickoit d)ezlepaunn.

JIMYHOCTHBIE pe3y/bTAaThl B c(hepe OTHOMIEHUH 00yYAIOIIUXCS K 3aKOHY, TOCYIapPCTBY M K IPAKAAHCKOMY 00IIIECTBY:
TPaKIaHCTBEHHOCTD, TPAXIAHCKAs MTO3HIINS aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUHCKOrO O0IIEeCTBa, OCO3HAIOMIET0 CBOM KOHCTUTYIIMOHHBIS
mpaBa U OOS3aHHOCTH, YBXKAIOUIETO 3aKOH M TPABOMOPSAIOK, OCO3HAHHO MPUHUMAIOMIETO TPAIUIIMOHHBIE HAIMOHAIBHBIE W OOIICYEIOBEYECKUE

T'YMaHHUCTUYCCKUC U JEMOKPATHICCKUC ICHHOCTH, TOTOBOTO K YUaCTHUIO B O6IJ.I€CTBCHH01>1 KH3HH,



MPU3HAHUE HEOTUYK1aeMOCTH OCHOBHBIX TIPaB U CBOOO] YEJIOBEKa, KOTOPHIE MPUHAIICKAT KAXKIOMY OT POXKICHHUS, TOTOBHOCTh K OCYIIECTBICHUIO
COOCTBEHHBIX TIPaB M CBOOOJ 0€3 HapyIlIeHUs MpaB W CBOOOJ APYTUX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IMpaBa M CBOOOJBI YEIOBEKA W
rpakJaHWHA COTJIACHO OOINENpPU3HAHHBIM TIPUHIMIIAM M HOPMaM MEXIYHAapOIHOTrO mpaBa W B cooTBercTBUM ¢ KoHctutyrueit Poccuiickoit
deneparyn, TpaBoBasi U MOTUTUYECKAS TPAMOTHOCTH;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKU M OOINECTBEHHOW IMPAKTUKU, OCHOBAHHOE HA JUAJIOTEe KYJIbTYp, a
TaK)Ke PA3IMYHBIX (OPM OOIIECTBEHHOTO CO3HAHHMS, OCO3HAHUE CBOCTO MECTa B MOJUKYJIBTYPHOM MHUPE;

WHTEPUOPH3AIIMS [IEHHOCTEH JEMOKPATUU M COLMAIBHOM COJUIAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHHHA B TPYIIIEC HIIH
COIMAIILHOW OpTraHU3aIuH;

TOTOBHOCTh OOYYAIOIINXCS K KOHCTPYKTUBHOMY YYaCTHIO B MPUHATHH PEIICHUI, 3aTPAruBaOIINX UX MPaBa U UHTEPECHI, B TOM YHCJIC B PA3THIHBIX
(opmax 0OIIECTBEHHOI caMOOpraHU3alli1, CAMOYIIPABJICHHUS, OOIECTBEHHO 3HAYUMOH JIeATEIIbHOCTH;

MPUBEPIKEHHOCTh HJICSIM WHTEPHALIMOHAIM3MA, JPYKObI, PaBEHCTBA, B3aMMOIIOMOIIY HAPOJOB; BOCHHTAHWUE YBAXHTEIBHOTO OTHOIICHHUS K
HAI[MOHATILHOMY JIOCTOMHCTBY JIFOJIEH, NX YYBCTBaM, PEJIUTUO3HBIM YOCSKICHUSM;

TOTOBHOCTh OOYYArOIIUXCS IPOTUBOCTOSATE HUCOJIOTHH IKCTPEMU3Ma, HAIMOHATIN3MA, KCeHO(OOHUN; KOPPYIIINH; JUCKPUMUHAIIUH 10 COITUATBHBIM,

PEIUTUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM ITPU3HAKAM U APYTYM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUSIM.

JInuHoCTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCH € OKPY/KAIOIMMH JTIOAbMH:

HPAaBCTBEHHOE CO3HAHUE M IIOBEJCHUE HA OCHOBE YCBOCHMs OOILIEYEIOBEYECKUX ILIEHHOCTEH, TOJIEPAHTHOIO CO3HAHMA M IOBEJICHHS B
MOJINKYJIbTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AMAJIOT C APYTUMH JIOAbMH, JOCTUTaTh B HEM B3aUMOIIOHMMAaHMsI, HAXOAUTh OOIINE LIeTu
Y COTPYJIHUYATH VIS UX TIOCTUKEHUS;

MPUHATHE TYMaHMCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBaXXHMTEIbHOE U J0OpOXKenaTeIbHOE OTHOIIEHHWE K JIPYrOMY YeJNOBEKYy, €ro MHEHHIO,

MHPOBO33PCHULO,



CHOCO6HOCTB K COIICPCIKUBAHUTIO U q)OpMI/IpOBaHI/Ie MMO3UTUBHOI'O0 OTHOIICHHUA K JHOAAM, B TOM YHCJIC K JIMIIAM C OIpaHWUYCHHBIMH BO3MOKHOCTAMU
3JI0POBbSI M MHBAJHIAM; OEpPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PM3MUYECKOMY U MCHXOJOTHYECKOMY 3[0POBBIO JIPYTHX JIIOJIEH,
YMEHHE OKa3bIBaTh MEPBYIO MIOMOIIIb;

bopMupoBaHUE BBIPAKEHHOHW B MOBEJCHUU HPABCTBEHHOM MO3MIIMHU, B TOM YHUCIEC CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O
CO3HAHUSA U MOBCACHUA HA OCHOBC YCBOCHUA OGH.ICLIGHOBCLICCKI/IX HeHHOCTeﬁ 1 HPAaBCTBCHHBIX YYBCTB (‘ICCTI/I, Aaojira, CupaBCAJIMBOCTHU, MUJIOCCPAUS U
IpyKeToous);

pa3BUTHE KOMIIETCHIIUH COTPYAHUYECTBA CO CBEPCTHHKAMH, ICTbMH MJIAIIETO BO3pacTa, B3pPOCIBIMH B 00pa30BaTe/bHOM, OOIIECTBEHHO

HOHCSHOﬁ, yqe6HO'HCCHC,HOBaTeHBCKOﬁ, HpOGKTHOﬁ " ApYyrux BUax ACATCIbHOCTH.

JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4alOIIUXCS K OKPY:KaK0IeMy MHUPY, ’KUBOH NPUPO/e, Xy10:KeCTBEHHOH KYJIbType:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH, 3HAUUMOCTH HAayKH, TOTOBHOCTb K HAay4YHO-TEXHHYECKOMY
TBOPYECTBY, BJaJCHHE JOCTOBEPHOH MHpoOpManued O NepefoBbIX JOCTHKEHHUSX H OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW HayKw,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 yCTpONCTBE MUpa U OOIIECTBA;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCII€ CaMOOOpa30BaHHUIO, HA MPOTSXKEHUU BCEU JKM3HM; CO3HATEIbHOE OTHOIIEHUE K
HeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEHIHOHN NMpodhecCHOHAIBHON 1 OOIECTBEHHOM e TeIbHOCTH;

9KOJIOTHYECKasi KYyJIbTypa, OE€peHOe OTHOIIEHUS K POAHOHN 3emie, MPUpPOAHBIM OorarcTBaM Poccuu M mupa; MOHMMaHHE BIMSHHUS COLMAJIbHO-
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOIHOM U COLMAIBHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKU
pPa3yMHOI0 MPUPOJIONOIL30BAaHUS, HETEPIUMOE OTHOIIEHHE K JIEHCTBUSM, IPUHOCSIIUM BpeJ OSKOJOTHH; NPUOOPETEeHHE OIbITa HKOJIOro-
HaIpaBJIEHHOW JIeATEIbHOCTH;

9CTCTUYCCKOC OTHOIICHHUA K MUPY, TOTOBHOCTL K 3CTCTUYCCKOMY O6yCTp0ﬁCTBy COOCTBEHHOTO OBITA.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHONIEHU I 00YyYAOIIUXCH K CeMbe U POAUTENSIM, B TOM YK CJIe MOAT0TOBKA K CeMeiHOM JKM3HU:



OTBCTCTBCHHOC OTHOMICHUC K CO3AaHNIO CCEMbH HAa OCHOBC OCO3HAHHOI'O NIPHUHATHA HGHHOCTefI CeMEeMHOM JKHU3HH,

MOJIOKUTETBHBIN 00pa3 CeMbHU, POIUTENHLCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPHOPU3ALIUS TPAAULUOHHBIX CEMEHHBIX IEHHOCTEH.

JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOLIEHHSI 00y4alIIMXCH K TPYAY, B cepe CONUAIbHO-IKOHOMHUYECKUX OTHOIICHHUIA:
YBaXCHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOP OymyIIel mpodeccuu Kak IMmyTh U CIIoco0 peaau3alui COOCTBCHHBIX JKU3HCHHBIX TUTAHOB;
TOTOBHOCTh OOy4YalomuXcsl K TPYIOBOM MpodeccHOHANbHON AESITENTbHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/1IapCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;
MOTPEOHOCTh TPYAMUTHCS, YBOKCHHE K TPYAy U JIOASIM TPyHda, TPYIOBBIM JIOCTHDKEHHUSM, IOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIICHHE K Pa3HbIM BHJIAM TPYIOBOU JIEATEIHBHOCTH;

T'OTOBHOCTB K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIO4Yas 06yquHe W BBIITOJIHCHHUEC AOMAIIHUX 0053aHHOCTEH.

JInuHoCTHBIE pe3yabTaThl B cepe PU3NIECKOro, ICHX0JI0TMYECKOro, COMATBLHOIO H AKATeMHUYeCKOr0 §J1aronoTyyust 00yJaromuxcs:
(bu3rIecKoe, IMONNOHATBHO-TICHXOJIOTHYECKOe, COIHANIbFHOE OJIaronoxydre 0OyJaroiXxcs B )KU3HH 00pa30BaTebHON OpraHMW3aliy, OLIYIICHUE

ACTbMU 0€30IMaCHOCTH U TICUXOJIOTHYECKOTO KOM(i)OpTa, PIH(I)OpM&I.[PIOHHOI’I 0C30ITacCHOCTH.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOSHUSI OCHOBHON 00pa30BaTEILHON MPOrPaMMBbI TIPEICTABICHBI TPEMsI TPYIIIAMHA YHUBEPCATBHBIX YUSOHBIX
nevicteuii (YVY ).
1. PeryasiTHBHBbIE YHHMBepPCAJbHbIE YUeOHbIE AeiicTBUS
BbInycKHUK HAYYMTCS:

CaMOCTOATCIIBHO ONIPCACIIATH LUCIINU, 3a/1aBATh IapaMETPhl U KPUTCPUH, 110 KOTOPBIM MOKHO OIIPECACIIUTD, UTO LECJIb JOCTUTHYTA,



OLIEHUBATh BO3MOJKHBIE TOCIEJCTBHS JOCTH)KEHHUS TOCTABICHHON LIETH B JESTEIBHOCTH, COOCTBEHHOM XU3HH M KM3HH OKPY)KAIOUIMX JIIOJEH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKHU U MOPAJIH;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEIBHOCTH U JKU3HEHHbBIX CUTYalMsX;

OLIEHUBATh PECYPCHI, B TOM UHUCIIE BPEMs U Ipyrue HeMaTepuallbHble PECypChbl, HEOOXOIUMBIE sl JOCTHXKEHUS IIOCTABJICHHOH LIemH;

BBIOMPATH MYTh TOCTHUKEHUS 1€, IUTAHUPOBATh PEIICHHE MOCTABICHHBIX 33/1a4, ONITUMHU3UPYS MaTepUabHbIC U HEMaTepUaIbHbIEC 3aTPATHI;

OpraHu30BBIBaTh 3()(PEeKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTIKEHHSI IOCTABICHHOM LIENH;

COIIOCTAaBJIATh HOJ'Iy‘leHHHﬁ pe3yiabTaT ACATCIBbHOCTHU C MMOCTaBJICHHOM 3apaHeC LCJIbIO.

2. [lo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
BbINyCKHUK HAYYHTCS:
HCKaTh U HAXOJUTh 00OOIICHHBIC CIIOCOOBI PEIICHHUS 3a/1a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIA HH(OOPMAIIMOHHBIN MTOMCK M CTABUThH HA €TI0
OCHOBE HOBbIE (yueOHbIC U TIO3HABATEIILHBIC) 3a/1a4H;
KPUTHYECKH OIIEHMBaThb W MHTEPIPETUPOBATH HMHPOPMAIMIO C pa3HbIX [O3MLIMH,  paclo3HaBaTh M (UKCHpPOBaTH MPOTUBOPEUUs B
MH(OPMALIMOHHBIX UCTOUHUKAX;
WCIIOJIB30BaTh PA3JIMYHBIC MOJCIHHO-CXEMATHYECKHE CPEJICTBA ISl IPEICTABICHHSI CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TAK)Ke MPOTHBOPCUHH,
BBISIBIICHHBIX B WH(OPMAIIMOHHBIX UCTOYHUKAX;
HaXOoOaUuTh U HpI/IBOI[I/ITI) KpI/ITI/I‘IGCKI/IC apFYMCHTBI B OTHOUICHUHA HeﬁCTBHﬁ u Cy)KI[eHI/Iﬁ I[perFO; CHOKOI71HO nu pa3YMHO OTHOCHUTBCA K KpI/ITI/I‘-IeCKI/IM
3aMe4yaHMUsIM B OTHOILIIEHUU COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJIUTh 3@ PaMKH Y4eOHOTO MpeaMeTa W OCYIIECTBIATH IEIeHANPABICHHBIH MOWCK BO3MOXHOCTEH I MIMPOKOrO MEpEeHOCa CPEJICTB U
CIIOCOOOB JCHCTBUS;
BBICTPAMBaTh WHIUBUIYAJIbHYIO OOpa30BATEIbHYI0 TPACKTOPUIO, YYHUTHIBas OIPAaHUYEHUS CO CTOPOHBI JIPYTHX YYAaCTHUKOB M PECYPCHBIC

OTpaHUYCHUS;



MCHATH U YACPIKUBATDL PAa3HbIC ITIO3UIIUU B MMO03HABaTEIILHOMI ACATCIIBHOCTH.

3. KoMMyHHMKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe /1eiicTBUSA
BbInyCKHUK HAYYUTCSH:

OCYIIECTBIIATH JICIIOBYF0 KOMMYHHKAITMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3POCIBIMH (KaK BHYTPU OOpa30BaTEIbHON OpraHHW3aIliy, TaK U 3a €¢
mpeneiaMu), Moa0upaTh MAPTHEPOB IS JCIOBOM KOMMYHHMKAIIUU HCXOJS U3 COOOPaXCHHWH pEe3yJIbTATUBHOCTH B3aUMOJICHCTBUS, a HE JIMIHBIX
CHMIIaTHI;

IIPU OCYILECTBICHUH TPYIIOBOM pabOThl OBITH KaK PYKOBOAWUTEIEM, TaK U YIEHOM KOMAaHIbI B pa3HBIX pOJsAX (TeHepaTop uaei, KPHUTHK,
WCIIOJTHUTEIIb, BBICTYNAIOIIUN, SKCIIEPT U T.11.);

KOOPJAMHHUPOBATH U BHITIOJIHATH padOTy B YCIOBHIX PEaIbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BepHYTO, TOTUYHO U TOYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MTUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH()IMKTOTEHHBIE CUTYAIlMH U MPEAOoTBpaIiaTh KOH(IMKTH 10 WX aKTUBHOW (a3bl, BBICTPAMBATh JEIOBYI0 U 00pa30BATEIbHYIO

KOMMYHHKAIIUIO, n30eras JIMYHOCTHBIX OILICHOYHBbIX CY)KILGHI/II\/JI.

IIpenmerHbie pe3yabTaThbl 0CBOCHHUS Kypca « XHMHUsD» HA CTYIIEHH CPpeAHero o0iero oopa3oBaHus.

B pe3ysbTare n3yueHusi Kypca XuMUM B OCHOBHOI1 LIKOJI€:

BoinyckHuK Ha 0230BOM YPOBHE HAYYHMTCS:
— pacKphIBaTh Ha MIPUMeEpax poJib XUMHUU B (POPMHUPOBAHUH COBPEMEHHON HAYyYHON KapTHHBI MUPA U B IPAKTHUECKOH €ATEIbHOCTH YEJIOBEKa;
— JIEMOHCTPHPOBATh Ha IPUMEpaX B3aUMOCBSI3b MEX]ly XUMHUEHN U IPYTUMH €CTECTBEHHBIMU HayKaMu;
— pacKpbIBaTh Ha IpUMEpaXx MOJOKEHHUS TEOPUHU XUMHUECKOT0 cTpoeHust A.M. bytieposa;

— IIOHHUMAaThb (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HCpI/IOIlI/IquKOFO 3aKOHa I[I/I MeHpeaeeBa 1 Ha €70 OCHOBE O0OBSCHITH 3aBUCHMOCTh CBOMCTB XUMHUUYECKUX
9JICMCHTOB U 06pa3OBaHHBIX HMHU BCIICCTB OT JJICKTPOHHOI'O CTPOCHU aTOMOB;,

— OOBACHATH NPUYMHBI MHOIO0Opa3Hsl BEIIECTB HA OCHOBE OOIIMX MpEACTaBIEHUI 00 UX COCTaBE U CTPOCHUH;



MIPUMEHSITH NIPaBUJIa CUCTEMATHYECKON MEXTyHApOIHOI HOMEHKJIATYPhl KaK CPEACTBA Pa3IMueHUs U UACHTU(UKALIUY BEIECTB 110 UX COCTABY
U CTPOCHHUIO;

COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYPHBIC (DOPMYJIBI OPraHUUYECKUX BEIIECTB KaK HOCUTENCH HH(POPMAIIUU O CTPOSHUH BEIIECTBA, €TO
CBOMCTBAxX U MPUHAJICKHOCTH K ONPEICICHHOMY KJIACCY COCIMHEHHUI;

XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOWCTBAM, yCTaHABINBATh MPUUMHHO-CIICICTBEHHBIE CBA3H MEXKIY
JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

MIPUBOJAUTH IPUMEPHI XMMHUUECKUX PEAKINH, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX MPEJACTaBUTEICH KJIACCOB OPraHUYECKUX
BEIIECTB C LEIbI0 UX UICHTH(PUKAIUN 1 OOBSICHEHUS 00JaCTH IPUMCHCHHS,

MIPOTHO3UPOBATH BO3MOXKHOCTD MPOTEKAHUS XMMHUECKUX PEaKIMii Ha OCHOBE 3HAHUM O TUMAaX XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U
UX PEAKIIMOHHOM CIIOCOOHOCTH;

MCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOSHUU U XUMUYECKIX CBOMCTBAX BEUIECTB JIjIsl 0€30MaCHOr0 MPUMEHEHHS B MPAKTUYECKOM EATEIbHOCTH;
MIPUBOJIUTH IPUMEPHI IPAKTHUECKOTO UCTIOIB30BAaHUS POAYKTOB MepepaboTKu HEDTH U MPUPOIHOTO T'a3a, BHICOKOMOJIEKYIISPHBIX
COeUHEHMH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTAHMYECKHUX BEIIECTB: TIUIEPUHA, YKCYCHON KUCIIOTHI, HEMIPEACIIbHBIX KHUPOB, TJIFOKO3bI, Kpaxmalia,
OCIIKOB — B COCTABE IMHIIEBLIX MTPOIYKTOB U KOCMETHUECKUX CPEIICTB;

BIIQJIETh MIPaBUJIaMHU U TIpreMaMu 0e301acHOi paboThl ¢ XMMHUUYECKUMHU BEUIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHHEM;

yCTaHABIUBATh 3aBUCUMOCTh CKOPOCTH XMMHUECKON peakIMy U CMEIICHUsI XUMHUECKOTO PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB C LETBI0
onpeeleHUs] ONTUMAIbHBIX YCIOBUN MPOTEKAHNS XUMUYECKHUX MTPOLIECCOB;

MPUBOJUTH IPUMEPHI THIPOJI3a COJIEH B TOBCEIHEBHOM KU3HU YEIOBEKA;

MIPUBOAUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN B PUPOJIE, TPOU3BOACTBEHHBIX MPOIECCaX U KUZHEAEITEIbHOCTH
OpraHU3MOB;

MIPUBOIUTH TPUMEPHI XUMHUECKUX PEAKITUH, pACKPHIBAIOIINX O0INE XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;
MPOBOJIUTH PACUYEThl HA HAXOXKIEHNUE MOJICKYJIAPHON (hOPMYJIBI YTIIEBOOPOA IO MPOAYKTAM CTOPAHUS U IO €r0 OTHOCUTEIHHOM IJIOTHOCTU U
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

BIIQ/IETh MIPaBUJIaMU OE€30MaCHOTO OOpaIlEHUs C €AKUMH, TOPIOYMMH U TOKCHUHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;
OCYIIECTBISATh TOUCK XUMUYECKON WH(OPMAIIUY TI0 HA3BaHUIM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

KPUTUYECKH OIEHUBATh M MHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAITUIO, COJEPIKAIIYIOCS B COOOIICHUIX CPEJICTB MacCOBOI HH(OpMAIIHH,
pecypcax HTepHETa, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIETISX BBISIBJICHUS OMIUOOYHBIX
CyXXJeHni u popmMupoBaHusi COOCTBEHHOM MMO3HIINH;

MIPEJICTABIATh MMYTH PEIICHHsI TII00AbHBIX TPOOJIEM, CTOSIINX MEPe]l YeTOBEUSCTBOM: SKOJIOTHIECKIX, YHEPTEeTUUECKUX, CHIPbEBBIX, U POJIb
XUMHUU B PEIICHUH dTUX TTPOOIIEM.



— BpInyckHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCSH:

— WJUIFOCTPUPOBATH HA IIPUMEpaX CTAHOBIICHUE U HBOJIFOLMIO OPTraHUYECKOM XMMHUHU KaK HayKW Ha Pa3jIM4HbIX UCTOPUUYECKUX FTaax ee
pa3BUTHS;

— HCIIONB30BaTh METOBI HAYYHOTO MO3HAHUS MIPU BBHIITOJHEHUN IPOSKTOB U YU€OHO-HCCIEI0BATENBCKHIX 33134 110 M3YYEHHUIO CBOWCTB, CITIOCOO0B
IIOJIyYEHUS U PaCllO3HABAaHUsI OPraHUYECKUX BEIIECTB;

— OOBSACHATH MPUPOIY U CIOCOOBI 00pa30BaAHUS XUMHUYECKON CBS3H: KOBAJIIEHTHOW (IOJISIPHOM, HETIOJSIPHOM ), MOHHOM, METaNTNYECKOMH,
BOJOPOAHON — C IIEJIbIO ONPEIEICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBAaTh F'€HETHUECKYIO CBA3b MEX/Y KJIaCCaMU OPTaHUYECKUX BEILECTB AJ1 000CHOBAHUS MPUHLIMIIUAIBLHON BO3MOXHOCTH MOJTYYECHHUSI
OpPraHMYECKUX COETMHEHMI 3aJaHHOT0 COCTaBa U CTPOCHUS;

— yCTaHaBJIMBATh B3aUMOCBS3M MEXIY (pakTaMu ¥ TEOpHEH, IPUIUHON U CIIJCTBUEM IIPH aHAIN3€E MPOOJIEMHBIX CUTyalluii 1 000CHOBAaHUH
IIPUHUMAEMBbIX PEILIEHUN HAa OCHOBE XMMUYECKUX 3HAHUH.

Coaep:xanue Kypca « XMMHs» HA CTYIIEHH CpeHero oodmero o0pa3oBaHusi.

VY4eOHblil mpeaMeT «XuUMHsD CIIocoO0CTBYET (POPMUPOBAHHIO Y 00YUAIOUIMXCSl YMEHHS O€3011aCHO MCIIOJIb30BaTh JabopaToOpHOE
o0opynoBaHue, MPOBOJUTH HCCIEAOBAHNUS, aHATM3UPOBATH MOJTYYECHHBIE PE3YNIbTAThI, IPEICTABIATh K HAYYHO apryMEHTHUPOBAThH MOTyYEHHbBIS
BBIBOJbI.

Nzydenue npenmera « XUMHUSD» B 4acTU GOPMUPOBAHUS y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHHUS, OCBOSHUS OOIIEHAYYHBIX METOI0B
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHKE), OCBOCHHS TPAKTUYECKOTO IPUMEHEHHUS HAYYHBIX 3HAHUM OCHOBAHO Ha MEXIPEIMETHBIX
CBA3sIX ¢ mpeameTamu: «Pusnkay, «buonorus», «I'eorpadus», «MaTemarukay, «IKom0rus», «OCHOBBI O€30MACHOCTH KUZHEACSITEILHOCTH,
«Hcropus», «Pycckuil s3b1k», «JIluTeparypay» u np.

10 kaace
OPTAHHMYECKAS XUMUA
BBenenne
[Ipenmet oprannyeckoit xumun. CpaBHEHHE OPraHUYECKUX COEAMHEHUI U Heopranndeckux. [I[pupoaHbie, HCKYCCTBEHHBIE, CHHTETHUYECKHE
OpraHMYECKHE BELIECTBA.

Teopus cTpoeHNs] OPraHUYECKHUX COeIMHEHN I
BanenTHocTh. XUMHUECKOE CTPOCHUE KaK MOPAAOK COCAMHCHHA aTOMOB B MOJICKYJIC COT'JIACHO BAJICHTHOCTH. OCHOBHBIE TTOT0KEHUS TCOpHUU
CTpOeHHs opranndeckux coequnenuit A.M. byrneposa. [loHaTHe 0 TOMONIOTHH U TOMOJIOTaX, U30MEPHH U M30Mepax. Mzomepus Ha nmpumepe H-OyTaHa



u u3o0yrana. Mzomepus u ee Buabl. CTpyKTypHasi H30Mepus, €€ BUAbL: H30MEpUs «YTJIEPOJHOTO CKeNeTay, H30Mepus MOJI0KeHUs (KpaTHOM CBSI3U U
(YHKIIMOHATILHOW TPYIIIBI), MEXKKIIACCOBASt HU30MEPHSL.
JemMoHcTpanuu. Mojenay roMOJI0roB U H30MEPOB OPraHUYECKUX COCIMHEHUIH.

YriieBoaopoabI U UX NPHPOJHBIE HCTOYHUKHU
IIpuponnsiii ra3. Ankansl. [IpupoHblii ra3, €ro cocTaB U MpakKTUUYECKOE UCIOIb30BaHueE. [IpenmyiiecTBa NpupoaHOro ra3a nepes IpyrumMmu
BHJIaMH TOIUIMBA.

AJKaHBI: TOMOJIOTUYECKHNA psill, 00mas popmyiia, ©30Meprsi 1 HOMEHKIIATypa alkaHoB. Du3nyeckne ¢ XMMHUYECKHE CBOWCTBA aJIKaHOB (Ha
IIpUMepe MEeTaHa U 3TaHa): FTOpeHHe, 3aMelleHHe, pa3JIokKeHHe, eruaprupoBanue. IlpumMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AnKeHbl. DTUJIEH, €ro nojay4yeHue (JeruIpupoBaHUEM 3TaHa U Jeruiparaurei 3TaHona). XMMUUYECKHUEe CBOMCTBA 3TUJIEHA: TOPEHUE,
KayecTBEHHbIE peakuy (o0eclBeunBaHNe OPOMHOM BO/IBI M pacTBOpa IepMaHIraHaTa Kajius), Tuaparaius, noauMmepusanus. [loaustunen, ero
CBOMCTBA U IIpuMeHeHue. l[pumeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

Ankanuensl ¥ kaydyku. [TonsTre o0 ankagueHax Kak yrieBoAOpoAax ¢ ABYMs ABOHHBIMU cBs3siMu. OO1iast popMyiia ankaaleHoB.
dusnueckue U XMMUYECKHE CBOICTBA U30mpeHa u Oyraauena-1,3: odecrseunBanue OpOMHON BOJIBI, TOIMMEpHU3aNUs B Kaydyku. Pe3una.

Anxunsl. Auermier. O6mas ¢popmyna. [lodydenue aneruneHa: NUPOIU30M METaHa U KapOUAHBIM criocoboM. Du3nueckue ¢ XUMUYECKHE
CBOWCTBA alleTHJIEHA: TOPEHKE, 00ecBeUnBaHNuEe OPOMHOMN BOJIBI, MPUCOSAMHEHHNE XJIOPOBOJOPOA, THApaTays. Peakus moauMepu3aim
BUHWIXJOpUAA. [[puMeHeHre NoJTuBUHUIXJIOPUAA.

benzon. ®usnueckre U XUMHUYECKHE CBOMCTBA OEH30J1a: TOPEHKE, TaJOTeHUPOBaHUE, HUTpoBaHue. [IpuMenenue OeH301a Ha OCHOBE CBOMCTB.
[Tonyuenue 6eH3omna u3 rekcana u areruiieHa. Hedtob, cocraB HedTH u ee mpoMeliieHHas nepepadotka. Hedrenpoaykrel. bensun, nonsarue 06
OKTaHOBOM YHCIJIE.
Hedts. CoctaB HepTu 1 ee npomblnieHHas nepepadoTka. HedrenpomykTsl. bensuH, nonstre 00 OKTaHOBOM YHCTIE..
Jemonctpanuum. ['openue stuiena, areruneHa. OTHOIIEHUE ATUIIEHA, alleTUIIeHa, OEH30J1a K pacTBOPY IepMaHraHara Kajius 1 OpoMHOM

Boze. [lomydenue sTuneHa neruapaTamnuei 3TaHoia U JenoIuMepr3alueld moIudTHIICHA, alleTUIIeHa KapOUIHbIM criocoOoM. Pasnoxkenne kaydyka mpu
HarpeBaHUH, UCIIBITAHKUE MPOAYKTOB Pa3JIOKEHUS Ha HenpeneabHOoCcTh. Komekius o0pa3ioB HepTH u HePTEIPOyKTOB.

JlabopaTropHblie onbIThbl. OnpeieIeHNE AIEMEHTHOTO COCTaBa OPraHMYECKUX coeAMHEeHUI. M3roToBieHne Mojaenel MoKyl yIieBOJ0POIOB.
Ompenenenne HEeNPEASTbHBIX COSTMHEHUH B )XKHAKUX HepTenpoaykTax. [lomydenue u cBoiicTBa anerwieHa. O3HakomiieHHe ¢ Kojutekiuen « Hedts
Y TIPOAYKTHI €€ epepadOTKI».

Kucaoponoconepxaiue opranu4eckue coeJUHEHUs

EnnHCTBO XMMUYECKOW OpraHu3alyy )KUBbIX OPraHU3MOB. XHMHUYECKHUI COCTaB KUBBIX OPraHU3MOB.

Cruptsl. [loHsATHE 00 OJTHOATOMHBIX M MHOTOATOMHBIX CIIUPTaX Ha MPUMEPE 3TaHOJIA U TIUIEPUHA, TUAPOKCUILHON TPYIINe KaKk
¢dbyHkuroHansHON. BomopoaHas cBsizb. XHMMHUYECKHE CBOMCTBA 9JTaHOJA: TOPEHHUE, B3aUMOJICHCTBHE C HATPHEM, 00Pa30BaHUE MTPOCTHIX M CIOKHBIX



3¢upoB, OKucieHne B anpaerui. [IpuMeHenne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro NOCIEACTBU U npeaynpexaenue. [lonydenne stanona
OpOXKEHHEM TIIOKO3bI U THApATALUEH STHIICHA.

I'mauepuH Kak npeacTaBUTENb MHOIOATOMHBIX CIIUPTOB. KauecTBeHHAs peakuys Ha MHOIOATOMHBIE cIUPTHIL. [[puMeneHne rauneprHa.

Kamennsiit yrons. @enon. deHod, ero crpoeHue, Gu3nveckue 1 XMMUYECKHE CBOMCTBA B3aMMHOE BIMSHUE aTOMOB B MOJIEKYJIe (heHoJa:
B3aUMOJIEHCTBHE C TUAPOKCUIOM HATpHs U a30THOM kucioTol. [lonnkonneHcauus ¢peHona c popmanbaerugoM. Ilpumenenue gpenona Ha OCHOBE
cBoiicTB. [lonmydenue ¢eHoa KOKCOBAHUEM KaMEHHOTO YTJIsl.

Anbnerunsl. [lonstue 00 anplaernjax Ha npumepe Gopmanbieruja u aneranpiaeruaa. llomydeHnue aabpaeruioB OKUCIEHUEM
COOTBETCTBYIOIIUX CIUPTOB. PU3NYECKUE U XUMUUECKHUE CBOICTBA aJbJAETU/IOB: OKUCICHUE U BOCCTAHOBJICHHE, KaueCTBEHHBIE PEAKIMH Ha
anpaeruabl. [IpuMenenne Gopmanbaeruia 1 alueTaabaeruia Ha OCHOBE CBOMCTB.

Kap6onoBsie kucnotsl. [ToHsATHE 0 KapOOHOBBIX KUCIOTaX, PU3NUECKHE U XMMHUECKHUE CBOMCTBA YKCYCHOM KUCIIOTHI: 001Me CBOWCTBA C
HEOPraHMYeCKUMU KHCI0TaMU, peakuus sTrepudukanuu. [lonyuenne kapOOHOBBIX KUCIOT OKUCIIEHHEM allbJeruaoB. [IpuMenenne ykcycHoi
KHMCJIOTHI Ha OCHOBE CBOMCTB. Bhiciinie kapOOHOBbIE KMCIOTHI Ha PUMEPE MATbMUTUHOBOM U CTEApUHOBOM.
Croxuble 3¢upsl 1 xupbl. [lonyuenne cinoxHbIX 3QupoB peakuuent srepudurannu. CrnoxxHsie 3pUpbl B IpUpoe, UX 3HaueHue. [Ipumenenne
CJIOHBIX 3(DUPOB HA OCHOBE CBOMCTB.

JKupsb! Kak MpecTaBUTENN CI0XKHBIX 3(UPOB TIHIIEpHUHA U KapOOHOBBIX KUCIOT. COCTaB U cTpoeHue MoJieKyl. Du3nyeckre U XuMHUIeCKue
CBOMCTBA KUPOB: OMBUICHHUE KUPOB, TUIPUPOBAHUE KUAKUX *KUPoB. JKupsl B npupoze. [Ipumenenne KupoB Ha OCHOBE CBONCTB.

VYraeBozasl. YrieBoasl. Mx knaccudukanus: MOHOcaxapu bl (TIH0K03a), AUCAaXapHbl (caxapo3a), Hojarcaxapuabl (KpaxMail U eJUI0I03a).
3HaueHue YIriieBOJOB B KUBOM NPUPOJAE U KU3HU UEIOBEKA.

['mrok03a — BEIecTBO € JBOMCTBEHHON (yHKIMEH — albAerua0cnupT. XMMUUYECKHE CBOMCTBA IITFOKO3bI: OKHCICHHUE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COPOUT, MOJIOYHOKHCIIOE U CIUPTOBOE OpoxkeHue. [IpumeHeHne riioko3sl  Ha OCHOBE CBOMCTB.

Jucaxapunbl u nonucaxapusl. [lonaTre 0 peakuusax MOIMKOHAEHCALMY U THIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALLICHUI: [TIF0K03a =
noJyiucaxapu.
Tpebdosanus ['OC.

Jemoncrpanun. OkucieHue cnupra B anpaeru]. KauectBennas peakius Ha MHOroaToMHble ciupTbl. Komnekius «KameHHbIH yrois u
MPOAYKTHI €ro nepepaboTkm». Peakuus «cepeOpsHOro 3epkanay» aiabJeru0B U II0K03bl. OKUCIEHHE albJAerHI0B U TIHOKO3bI C TOMOIIbIO THAPOKCHIA
veau (II). IloxydyeHune ykcyCHO-3THIIOBOTO U YKCYCHO-M30aMuiIoBoro 3¢upoB. Komnekuus adpupHbix Macen. KauecTBeHHas peakius Ha Kpaxmall.

JlaGopaTopHble onbIThl. CBOMCTBA 3THIIOBOTO criupTa. CBoiicTBa riuuepuHa. CpoiicTBa popmanbaeruga. CBONCTBA YKCYCHOW KHUCITOTHI.
CaoiicTBa xk1poB. CpaBHEHHE CBOMCTB pACTBOPA MbUIA U CTUPAIBHOTO nopomka. CBoMcTBa MNIIOKO3bl. CBOMCTBA Kpaxmaa.

A3oTcojep:xaliye oprauuyeckne coeinHeHus!



Awmunsbl. [Tonstue 06 amunax. [lonydyenue aHunuHa U3 HUTpOOEH30/1a. AHMIMH Kak OpraHn4ecKoe OCHOBaHHUe. B3anMHoe BiMsHUE aTOMOB B
MOJIEKYJIE aHWJIMHA: 0CJ1a0JIeHNEe OCHOBHBIX CBOMCTB M B3aUMOJIEHCTBUE ¢ OpOMHOM BOJ0M. [IpMeHeHne aHMIMHA HA OCHOBE CBOMCTB.
AmuHOKHCIOTHI. [lonyueHne aMuHOKHUCIOT U3 KapOOHOBBIX KUCIIOT U THAPOIU30M O€JIKOB. XMMUYECKHE CBOMCTBA aMUHOKUCIIOT KaK aM(OTEpHBIX
OpPraHUYECKUX COEAMHEHUI: B3aUMOJEMCTBHE CO LIEN0YaMU, KUCIOTaMU U IPYT C IpYyroM (peakuusl MoJIuKoHeHcaun). [lentunnas cBssb u
nosinenTtuasl. [[pumMeHeHre aMIHOKUCIIOT HAa OCHOBE CBOMCTB.

Benxu. [Tomyuenune 6enkoB peakiyei MOJTMKOHICHCAIUN aMUHOKHICIIOT. [lepBryHast, BTOpUYHAs M TPETUYHASL CTPYKTYPbI OCJIKOB.
XUMHUECKUe CBOICTBA OEIIKOB: TOPEHUE, IeHATypaLus, THAPOIIN3, LIBETHBIC PEAKIHH.

I'eneTnyeckas CBA3b MEXKIYy KJIIACCAMM  OPTaHUYECKUX COCIUHEHUN.

HyknenHoBble kucnoTsl. CUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTHA0B. OOImuil miiaH cTpoeHus HykieoTuaa.CpaBHEHUE CTPOSHHUS
u ¢pynkuuit PHK u TIHK. Pons HyKI€MHOBBIX KHCIIOT B XpaHEHUH U Niepeaade HacleAcTBeHHoW nHpopmanuu. [ToHsTHe 0 OMOTEXHOIOTUN TeHHON
UHXCHEPUHU.

JeMoHcTpanuu. B3anmoielicTBue aMMHaKka ¢ COJISTHON KUCI0TOW. Peaknus anninana ¢ OpoMHON BOIOH. Jloka3aTenbcTBO HAIMYHS
(GYHKIMOHATIBHBIX IPYII B aMUHOKHUCIOTaX. PacTBopeHue u ocaxkaeHue 0enkoB. L{BeTHbIe peakuy 0€IKOB: KCAHTONIPOTEMHOBAs U OMypeTOBasl.
I'openue ntuubero nepa u mepcersiHoit HUTkU. Monens monekynsl JIHK. Tlepexoapl: 3TaHON — 3TUIIEH — ATUJIEHIJIMKOb - ATUIEeHIIUKoAT Meau (I1);

9TaHOJ — ATaHAJIb - ATAHOBAs KHUCIIOTA.

JlabopaTopHbIe ONBITHI.

IIpakTuyeckas padora Nel. Unentudukanus opraHMueCKUX COSIUHEHHA.

buoaornyecku akTuBHbIE OPraHnvYeCKue COCAUMHECHUS

®epMeHThl. PepMEHTHI Kak OMOJIOrMYECKHEe KaTaau3aTopsl 0enKkoBoi npuposl. OcobeHHOCTH (HYHKIMOHUPOBaHUs (pepMeHTOB. Pob
(EpMEHTOB B J)KU3HEJEATEIBHOCTH KHUBBIX OPraHU3MOB U HAPOJIHOM XO3HCTBE.

Buramunsbl. [lonstue o Buramunax. Hapyiienus, cBsi3aHHbIe ¢ BATAMUHAMM: aBUTAMUHO3, THITIOBUTAMMHO3, TUIIepBUTaMUHO3. Butamun C kak
IIPEICTaBUTEND BOJOPACTBOPUMBIX BUTAMUHOB, BUTAMUH A Kak IPEACTaBUTENb )KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmownsl. [loHsATHE 0 TOPMOHAX KaK TYMOPaJIbHBIX PETYIATOPaX KU3HENEATEIbHOCTH KUBBIX OPraHU3MOB. VIHCYJIMH U aipeHaINH KaKk
npeacTaBuTeNIn TOpMoHOB. [IpodunakTuka caxapHoro quaderta.

JlexapctBa. Acimpun. AnTHONMOTHKH, JlncOakTepro3, Hapkotnueckue BemectBa, Hapkomanus, 6opb0a ¢ Helt 1 mpoduiiakTrka.

JlemoHcTpanuu. Pa3noskeHnue nepokcuaa Bo1opoJia Katajaa3on celporo msca u ceiporo kaprogensd. Komtekuus CMC, coaepkaliux 3H3UMBI.
Ucneiranue cpensl pactBopa CMC unaukatopHoit 6ymaroit. Mimoctpanuu ¢ pororpadusiMu )KUBOTHBIX € Pa3IUYHBIMUA (hOpMaMU aBUTAMHUHO30B.
Kounnexmust BUTaMHUHHBIX penapaToB. McnblTaHue cpeibl pacTBOpa aCKOPOMHOBOM KHCIOTHl MHIMKATOPHOH Oymaroil. VcnbiTaHMe anTeyHOro
npenapara MHCyJIuHa Ha 6emok. JlomamnHssi, aBTOMOOMIIbHAs, JabopaTopHas anTedka.

I/ICKYCCTBCHHLIC N CMHTCTUHYC€CKHE MMOJTUMEPDLI



HckyccrBenHble moaumepsl. [lonydenne neKycCTBEHHBIX MOJIMMEPOB, KaK IPOAYKTOB XMMHUYECKON MOAU(PUKALNY TTOTUMEPHOTO ChIPbSL.
HckyccTBeHHBIE BOJIOKHA (All€TATHBIN 1IEJIK, BUCKO3a), MX CBOWCTBA U MPUMEHEHHUE.
Cunrernueckue noauMepsl. [lodyyeHne CHHTETUYECKUX MTOJIMMEPOB PEAKLIUSIMH MOJMMEPU3ALNY U MONUKOHACHCauu. CTpYKTypa NOJIMMEPOB:
JINHEHAsA, pa3BETBIICHHAs, ITPOCTpaHCTBEHHAA. [IpeicTaBuTeNn CHHTETUYECKUX IACTMACC: MMOJMATHIIEH HU3KOTO U BBICOKOT'O JaBJICHHS,
MOJIMIPONNIIEH, TOTUBUHUIXJIOpUA. CUHTETUYECKHE BOJIOKHA: JIABCaH, HUTPOH, KaIlPOH.

JMemoncrpaumnu. Komiekuus ruractmace v u3aenui u3 Hux. KouieKum MCKyCCTBEHHBIX W CHHTETUYECKUX BOJIOKOH M U3JIEJIMNA U3 HUX.
Pacnio3HaBaHue BOJOKOH 110 OTHOLIEHUIO K HATPEBAHUIO U XUMUYECKUM PEAKTHUBAM.

JlaGopaTopHbie onbIThl. O3HaKOMIIEHHE C 00pa3liaMy IJIaCTMACC, BOJIOKOH M Kay4IyKOB.
[TpakTuueckas pabota No2. Pacno3naBaHue miacTMacc ¥ BOJOKOH.

11kaace
OBIIASA XUMUSA

Ilepuoguvecknii 3aKOH U CTPOEHHE aTOMA

Otkpeitue [l . U . MenaeneeBsiM [lepuoanueckoro 3akona . [lepsvie nonblmku Kiaccupukayuu XuMuyeckux snemenmos. Baxxneuime noHaTus
XUMHU: aTOM, OTHOCUTENbHAs aTOMHAas U MoJieKyisipHas maccel. Otkpsitue J1. 1. MenneneeBbim [lepuoanueckoro 3akoHa. [lepuonnuecknii 3akoH B
dbopmymmposke /. 1. Menneneesa.

[Tepuoanueckascucrema /[ . I . Menaenees a. [lepuonnyeckas cucrema JI. . MenneneeBa kak rpaduueckoe otoopakenue [lepuoanueckoro
3akoHa. Paznuunble BapuanThl [leproanueckoii cuctemsl. [lepuonbl u rpynnsl. 3Hauenue [lepuoandeckoro 3axkoHa u [leproauueckoi cCUCTEMBI.

CtpoeHueartoMa. ATOM — cloxxHas yactuia. Omxpvimue d1eMeHmaphbiX Yacmuy u CmpoeHus amoma. SIapo atoma: NpOTOHBI U
HeiTponsl. M3otonsl. M30monst 6000pooa. DNeKTpoHbL. DIIEKTPOHHAst 000JI0UKa. DHEpreTHYecKuid ypoBeHsb. Opoutanu: S- u p-. d-Opbumanu.
Pacrnipenenenuie 31eKTPOHOB 10 YHEPTETUYECKUM YPOBHIM U OpOUTANISIM. DIEKTPOHHBIE KOH(PUTYypaIluu aTOMOB XUMUYECKUX JIEMEHTOB. BaieHTHBIE
BO3MO>KHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.

[lepuognuueckuiizakoHUCTpoOoeHUeaToMa. CoBpeMeHHOE MOHATHE XUMUYECKOro dneMenTa. CoBpeMeHHast (hOpMyIUpPOBKa
[Tepuoanueckoro 3akoHa. [lpyunHa nepuoAMYHOCTH B U3MEHEHUU CBOMCTB XMMHUECKUX 3J1eMEHTOB. OCOOEHHOCTH 3alOIHEHHS] SHEPTeTHYECKUX
YPOBHEIH B 3JICKTPOHHBIX 000JI0UKaX ATOMOB TIEPEXO/IHBIX 3JIEMEHTOB. JJIEKTPOHHBIC CEMEHCTBA DIIEMEHTOB: S- M p-3JeMEHTHI; d- u f~o1emenmeoi.

CTtpoeHue BelecTBa

KoBaneHTHagsXxuMu4YeCcKascBs3b. [loHarue o koBasieHTHOU cBs3u. O0IIas anekTpoHHast mapa. KpaTHOCTh KOBalleHTHOW CBSI3H.
DNEeKTpOOTPUIATETILHOCTE. [lepexpuvleanue 1eKmponnbix opoumanei. a- u P-cesa3u. KoBajaeHTHas OJISIpHAS U KOBAJICHTHAS HETIOJSIPHAS XUMUYECKHE
cBsi3u. OOMEHHBIN U TOHOPHO-AKIIETITOPHBIM MEXaHH3MbI 00pa30BaHUs KOBAJIGHTHOU CBsI3U. BerecTBa MOJNIEKYISPHOTO M HEMOJIEKYISPHOTO
CTpOEeHHUs. 3aKOH MTOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHHS.

NonunasxumMuueckascssi3b. Katnonsl u annonsl. MoHHas cBs3b U ee cBoicTBa. lOHHAs CBSI3b KaK KpallHUW ciydyai



KOBAJICHTHOM MOJIAPHOM CBSI3U. Popmynvras eounuya eewjecmed. OmnocumenbHOCmy 0eNeHUs XUMUYECKUX C853€ell Ha MUnbl.

MerannuuyeckasiXUMHUUECKascBs3b. O0ume pusndeckre CBOMCTBAa METALIOB. 3a8UCUMOCHb INEKMPONPOBOOHOCIU MEMANNO08
om memnepamypui. Crinassl. YepHovle u yeemmvie cniasbi.

ATperaTHbBECOCTO S HHSBeEME CTB a. ['a3pl. 3akoH ABOraapo Aiis ra3oB. MoJIsIpHBINA 00beM ra3000pa3HbIX BenlecTs (IIPH H. V.).
Kunkoctu.

Bognopognasxumudeckascss3b. BogopoaHas cBsi3b Kak 0COOBIHN cydail MEXXMOJIEKYJIIPHOTO B3auMo/eicTBus. Mexa-

HU3M ee 00pa30BaHus U BIMSHHUE Ha CBOICTBA BEIECTB (Ha pUMepe BOJbl). Mcnonvzosanue 600bl 6 bbimy u Ha npouzsoocmee. Buympumonexynapuas
8000POOHASL CBAA3b U ee OUONI02UHEeCKAs POTlb.

TuneikpucrtanaudecKkuXxpeueTo K. Kpucrammueckas pemerka. loHHbIE, METAJUIMYECKHE, aTOMHBIE U MOJIEKYJISIPHBIE
KPUCTAUTNIECKUE PEHIeTKU. AJUToTponus. AMOp(HBIE BEIIECTBA, UX OMAUYUMENbHbIE CEOUCTEA.

YucTteieBemecTBaucMecu CMecu U XUMHUECKUE coeluHeHMsl. ['oMOoreHHble U rereporeHHble cMecH. MaccoBast 1 00beMHast 10111
KOMITOHEHTOB B cMecu. MaccoBasi 10Jis1 ipuMeceid. Pemenue 3a1a4 Ha MacCoBYIO J10JTI0 ipuMeceid. Kraccuguxayus eewyecms no cmenenu ux
YUCMomoi.

HAucnepcHbiecucTe M bl [lonsTie qucnepcHoii cucremsl. JlucnepcHas ¢asza u aucniepcuonHas cpeaa. Kiaccudukanmst JuctepeHbIX
cucreM. KoanouodHwle oucnepcuvie cucmemvl. 301u u 2enu. 3HaueHue OUCNEPCHbIX CUCEM 8 NPUPOOe U JHCUZHU Yelo8eKd.

DJIEKTPOJIMTHYECKAST JUCCOHALNS

P actBop bl PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIIINE U3 YaCTULl PACTBOPUTEIS, PACTBOPEHHOT'O BEILIECTBA U MPOJTYKTOB MX
B3auMOJIeHCTBUS. Pacmeopenue Kak ghusuko-xumudeckuti npoyecc. MaccoBasi 10Ji1 paCTBOPEHHOT' 0 BellecTBa. Tumsl pactBopoB. Moaspnas
KOHYenmpayus eewecmea. Munepanvrvie 600bl.

Teopuss 2N €K TPONTUTH U € C KOM AUCCO 11 U & I U U.DJIEKTPOIUTHI U HEANEKTPOJIUTHI. CTENEHD AIEKTPOIUTUYECKON JUCCOLMALINN.
CunbHble U clladble JIEKTPOJIUTHL. Y PaBHEHUS AIEKTPOIUTHYECKON quccounanuu. Mexanusm ouccoyuayuu. CmyneHuamas ouccoyuayus.
Booopoonuwuii noxazamens.

K u ¢ 110 T BI B cCBETE TEOPHH IEKTPOIUTUYECKON nucconnanuu.O01ue cBoicTBa HEOPraHMYECKUX M OPraHUYeCKUX KUCIIOT. Y CIIOBUS
TEUEHUS peaKkuil MeX 1y JIEeKTPOIUTaMu 10 KoHIA. Cneyuguueckue ceolicmea azomHou, KOHYEHMPUPOBAHHOU CEPHOU U MYPAGLUHOU KUCTOM.

O CHOBAaHHU 5 B CBETE TEOPUH AIEKTPOJIUTHUECKON AUCCOLMALINH, UX KiIaccu(UKalus U oOLIue CBOUCTBA. AMUHbI KAK Op2aHuyecKue
ocrnosanus. Cpasnenue c60UCms amMmuarka, Memulamuna U AHUIUHA.

C 0 J1 M B CBETE TEOPHH SIEKTPOIMTUUYECKOI IUCCOLHUALIH, HX KiaccuduKarus 1 obime cBoiictea. Conu kucnvie u ochosnvie. Conu
opeanuyeckux kuciom. Mvina. INEKTPOXUMUYECKUH Psil HANPSYKEHUA METAJUIOB M €T0 MCIOJIb30BAHUE [T XapAKTEPUCTUKN BOCCTAHOBUTEIIBHBIX
CBOMCTB METaJJIOB.

I'm 1 p o xwu3. Coyuau ruaponmsa coneid. Peakiust cpensl (pH) B pacTBOpax ruApOnu3yrOIIUXCs coliel. [ uopoaus opeanuyeckux eujecms, e2o
3HaYeHue.

XuMHYecKHe peakunu



KnaccudpukanusxuMuuecKHUXpeakuuil. Peakyuu, uoywue d6e3 usmenenus cocmasa sewjecms. Kiaccudukanus no auciy u
COCTaBYy pearnpyroIinx BEIIECTB U MPOAYKTOB Peakiuu. Peakiuu pa3noKeHus, COSAMHCHUS, 3aMEIICHIS] 1 0OOMEHa B HEOPTaHUIECKON XHUMHHU.
Peaxyuu npucoeounenus, omwennenus, 3ameujenus u U3oMepu3ayul 8 Op2anuyeckol xumuu. Peakyuu nonumepuzayuu kax yacmmwlii ciyuatl peakyui
npUcoeOUHeHuUsl.

TennoBoWAIDPe KTXUMHUUYECKHX P EaKIlH KA DK30- U SHIOTEPMHUUCCKUE PEaKIIMU. TepMoXuMUUuecKkue ypaBHeHus. Pacuer
KOJIMYECTBA TEIUIOTHI IO TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopoCThXUMHUUYECKHUXDeaKkIu i [loHaTue o CKOPOCTH XUMUYECKUX PeaKIuil, aHaATUTHUECKOE BhIpaXKeHHE. 3aBUCUMOCTh
CKOPOCTHU PEAKIMH OT KOHLIEHTPAIUH, JABJICHHS, TEMIIEPATYPbI, TPUPOIHI PEArHPYIOIIUX BEIIECTB, IUIOMAAN UX COIPUKOCHOBEHUS. 3aKOH
NEUCTBYIOIUX Macc. Pewenue 3a0ay Ha XuMuyeckyro KUHemuK).

K a T anu 3. Karanuzaropsl. Karanus. I'omocennviii u cemepozennuiii kamanu3s. IIpuMepsl KaTaTUTUUECKUX MPOLIECCOB B IPOMBIIIIEHHOCTH,
TEeXHHKE, ObITY. DepMEHTHI U UX OTIMYUS OT HEOPraHMYECKUX KaTanu3atopoB. [IpuMeHenne katanu3aTopoB U (hepMEHTOB.

XuMuueckoepaBHOBECHe. O0paTuMbie U HEOOPATUMBIE PEAKIIMHA. XUMUIECKOE PABHOBECHE M CIIOCOOBI €TI0 CMEIICHHUS
Ha TIpUMepe NMoxydeHus ammuaka. Cunmes ammuaxa 6 npomviusieHnocmu. Ilousamue 06 OnmMuManbHbIX YCi108UAX NPOBEOEHUsT MEXHOI02UUECKO20
npoyecca.
OKUCI U T g ®\CCTaHOBHUTeIbHBIC IIP O 1T € cC bl. OKUCITUTETHFHO-BOCCTAHOBUTEIbHBIE peakiini. OKUCIUTENh U BOCCTAHOBUTEII.

osiel. MeTtamiorepmusi.
KaK OKUCIumenbHo-80ccmanosumenvusiii npoyecc. CocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.
TeMeTanuoB. XUMUYECKHE CBOMCTBA HEMETAJIJIOB KaK OKUCIIHTENEH. B3aumonelcTBue ¢ MeTajlsiaMu, BOJOPOAOM
CTBa HEMETAJUIOB KaK BOCCTAHOBUTEINEH. B3anMoelicTBHE ¢ TPOCTHIMU U CIIOKHBIMU BELIECTBAMHU-OKHCIUTEISIMH.
Obwas xapaxmep DACHO8.
CHOCOObL NOYHEeHUss MeMANN08 U HeMemai108. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB JIEKTPOIUTOB Ha
IIpUMEpPE XJIOPUJIA HATPHS. DINEKTPOJUTUYECKOE TIOJIydeHHE aMOMUHUS. [[pakTnueckoe 3HaueHne aekTponunsa. [ anrbeanoniacmurka u
2a1b8AHOCNESUSL.

3akaroueHHue. [lepcriekTuBbl pa3BUTHS XUMUYECKONH HAYKH M XUMUYECKOTO MMPOU3BOJICTBA. XUMHUS U ITPo0IeMa 0XpaHbl OKpYKarollen
Cpelbl.
C=RU /sMogcrp @y ReyIHIHbC @9Ryhb]ﬂepnonﬂquKoﬁ cucremsl J[. 1. MenneneeBa. Moaenbs KpUCTAJUIMYECKON PEILIETKU XJIOPUIa HATPUS.

RAGHSE HOJ] T YECKOM PEIIeTKON: KalIbI[UTa, TauTa. Moaenu KpUCTATITHISCKUX PEIIETOK «CYXOTo Jhaa» (WIu Hoja),

%M%@%ﬁﬂg@ﬁﬁg&ﬁﬁ&ﬁpHom o0wvema razoB. Tpu arperatHbeiX COCTOSHUS BOJIbI. OOpa3Ilbl pa3IMUHbIX AUCIIEPCHBIX CHUCTEM:
DO BTG ICHHE, adpo3oei, reneii u 3oneit. Koarymsanus. Cunepesuc. Dddexr Tungans. McnpiTanue pacTBOPOB DIEKTPOIUTOB U
BORERHVOU B BIIAAHRAPOT AUCCOIHANNH. 3aBUCUMOCTh CTETICHH AJIEKTPOIUTHYECKON JUCCOIUAIINN YKCYCHOU KHCTIOTHI OT pa30aBiIeHHs pacTBOpPA.



[Ipumeps! peakiiuit HOHHOTO OOMEHa, UAYIUX ¢ 00pa30BaHUEM OCaJiKa, ra3a WK BOJbl. XUMUYECKHE CBOMCTBA KUCIIOT: B3aUMOICHCTBUE C
METaJIJIAaMU,0CHOBHBIMU ¥ aM(POTEPHBIMU OKCUIAMHU, OCHOBAHUSIMU (II[€I0YaMH U HEPACTBOPUMBIMU B BOJIE), COJISIMH. B3anmoieiicTue
A30THOM KUCIIOTHI ¢ Meb0. OOyriInBaHNe KOHIICHTPUPOBAHHON CEPHOU KHCIIOTOM caxapo3bl. XMMHUYECKUE CBOMCTBA IIEIIOUYEH: PeaKIus
HEUTpAIM3aLHUH, B3AUMOJCHCTBUE C KUCIOTHBIMA OKCUIAMHU, COJIAIMU. Pa3iioxkeHre HEpaCTBOPUMBIX B BOJIE€ OCHOBAHUM ITPU HArPEBAHUU. XUMHUYECKHE
CBOICTBA coJiel: B3aMMO/JICICTBIE ¢ METAJJIaMH, KUCIIOTaMH, [IeJIoYaMu, C IpYrUMH cosiaMu. [ uaponu3 kapouna xanbius. U3yyenue pH pactBopoB
THIPOJIU3YIOIIMXCS COJIEH: KapOOHATOB MIEIIOYHBIX METAJIJIOB, XJIOPH/IA U alleTaTa AMMOHUS. DK30TePMHUECKUEC U YHIOTCPMUICCKIEC XUMUICCKHE
peakuuu. TeroBble sIBIEHUS IPU pAaCTBOPEHUU CEPHOU KUCIIOTHl U aMMHAYHOM CEIUTPbI. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT IMPUPO/IbI BEUIECTB Ha
MpUMeEpe B3aUMOICHCTBUSI pACTBOPOB PA3JIMUHBIX KUCIOT OJMHAKOBOM KOHIIEHTPAIIMHU C OJITMHAKOBBIMU KyCOUKaMHU (TpaHyJIaMu )IIMHKA U OJMHAKOBBIX
KYCOUYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, jKeJie3a) C PACTBOPOM COJISTHOM KUCIOTHL. B3anMozeiicTBre pacTBOPOB CEPHOI KHCIOTHI C paCTBOpaMH
THOCYIb(aTa HATPHUS PA3TUIHON KOHIICHTPAIMH U TEMIIepaTypbl. MoIebh KUIISIIETo ciios. Pa3ioskeHre nepokcraa Boopo/ia ¢ IOMOIIBIO Heopra
Hudeckux karanuzatopoB (FeCl2, KI) u npupoanbsix 00bEKTOB, coAepKaIIUX KaTanasy (cbipoe msco, kapTodens). [Ipocreiimme okucaurensHo-
BOCCTAHOBUTEJIBHBIC PEAKIIUHU: B3aUMOJICUCTBHUE IIMHKA C COJISTHOM KUCIOTOM M xkene3a ¢ cynbdarom meau (1I). Moaens snexktponusepa. Mojeinb
3JIEKTPOJIM3HONU BaHHBI JUIsl IOJYUYEHHUS ATFOMUHUSL.

IIpakTuyeckas padora Ne 1. [lonydyeHue u pacrio3HaBaHuE Ta30B.

IIpakTuyeckas padora Ne 2. Pemenne skcriepuMeHTaNbHBIX 33]a4 Ha UACHTU(DUKAIIMIO HEOPTaHUYECKIX U OPIraHUYECKUX COCTUHEHUH.

IpakTuyeckas padora Ne 3 (05 0syxuacosozo eapuanma usyuenus kypca). ' eHeTHUECKas CBSA3b MEKIY Pa3IUYHBIMU KIacCaMH
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.

TeMaTnuyeckoe NIAHUPOBaAHHUE.

Tema KomnnuectBo yacos
10 xmacc 34
1.BBenenue 1
2.CTpocHHE 1 KIaCCH(PUKAIUS OPTAHUIECKUX COSTMHCHUI 2
3.YrneBoaopos 8
4. Kucnopomocoaepikaiiue opraHuIecKue COeTMHEHUS 10
5.A30TO0CoepKAIINe OPTAHNYECKUE COSTUHEHUS 6
6. buonornuecky akTUBHBIE BEIECTBA 4
7. VIckyCCTBeHHBIC M CHHTETHYCCKHE OPraHUIeCKHE BEIECTBA 3
11 kmace 33




1. O6mas xumus 18
2.Heopranmueckasi XuMust 15
HToro 67
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