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I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA

JInyHOCTHBIE:
1) B cdepe oTHOMIEHHM 00YHarOMUXCS K ce0e, K CBOeMY 37I0POBbBIO, K TIO3HAHHUIO CEO0sI:
— TIPUHATHE U PealTH3aIlNIo IIEHHOCTEH 3I0pOBOT0 U O€30macHoro 00pasa KU3HH, OepeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHUE K COOCTBEHHOMY (DH3MUECKOMY U IICHUXOJIOTHYCCKOMY
3/I0POBBIO;
— HETPUITHAE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHHUS ATKOT OIS, HAPKOTHKOB;
2) B chepe OTHOIICHUH 00YYAIOIIUXCS K OKPYXKAIOIIEMy MUPY, K )KHUBOH MPUPOE,
XYJI0’)KECTBEHHOMU KYJIBTYypE:
— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTh
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTRY, BJIaJICHUE IOCTOBEPHOM MH(OpManuei o
MEPEIOBBIX TOCTHKCHHUAX M OTKPBITHSIX MUPOBOW U OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B
HAyYHBIX 3HAHUAX 00 YCTPOICTBE MUpPA U OOIIECTBA;
— TOTOBHOCTP U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha
MPOTSHKCHUN BCEH KU3HU; CO3HATEIIHPHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHUIO YCHENTHON MPpodhecCHOHaIbHOM U 00IIECTBEHHOH NEesITEIbHOCTH;
— DKOJIOTHYECKas KyIbTypa, OepexxHOe OTHOIIEHHE K POJHON 3eMJIe, IPUPOTHBIM
60I‘aTCTBaM Poccun n MHpa, IOHUMAaHUE BIUAHUA COUUAJIbLHO-O3KOHOMHWYCCKUX MIPOLIECCOB Ha
COCTOSTHHE ITPUPOJTHOM U COIUAIBHOM CpeJibl, OTBETCTBEHHOCTH 3a COCTOSIHUE TIPUPOIHBIX
PECYPCOB, YMEHUI U HABBIKOB Pa3yMHOTO MPUPOIOTIONH30BAHMS, HETEPITUMOTO OTHOIIIEHUS K
JIEHCTBUAM,
MPUHOCSIIUM BPE]l 3KOJIOTHH; PUOOPETESHUE OIBITa KOJIOTOHANPABICHHOMN IEATCIIbHOCTH;
3) B cdepe oTHOMIEHUH 00yJalOMUXCs K TPYAY, B chepe cormarsHO-IKOHOMUIECKIX
OTHOLIEHUI:
— OCO3HaHHBIH BEIOOD OyayIIeH Mpodeccuu Kak MyTh U CIIOCO0 peain3alui COOCTBEHHBIX
JKN3HCHHBIX IIJIAHOB,
— FOTOBHOCTB O0YYAIOMIMXCS K TPYIOBON MPOeCCHOHATEHON AesITeTFHOCTH KaK K
BO3MOKHOCTH Y4YaCTHd B PCUICHHUU JIMYHBIX, OGHICCTBCHHBIX, rocyaapCTBCHHBIX, 06HIGH3HI/IOH2LHLHBIX
mpooJieM;
MOTPEOHOCTh TPYAUTHCSA, YBAXKEHHE K TPYAY U JOISIM TPYIa, TPYAOBEIM TOCTHKEHHSIM,
JI0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K Pa3HBIM BUIaM TPYIOBOH AESITETFHOCTH.
MertanpenMeTHbIe:
- pecyIsimusHbvle YHUBEPCANbHbIE YieOHble OeliCTNBUSL:
BBIMTYCKHUK HAYYUTCS:
— CaMOCTOSTEIHLHO ONPEICNATH 1IEeJIH, CTABUThH U (POPMYIUPOBATH COOCTBEHHBIE 33]]aUH B
O6pa3OBaTeHBHOI\/'I ACATCIIBHOCTH U )KU3HCHHBIX CUTYyalUAX;
— OIIEHHMBATh PECYPCHI, B TOM YHCIIE BpeMs U IpyTrHe HeMaTepHallbHbIE PECYPCHI,
HEOOXOMMBIE JUTs IOCTHKEHUS TTOCTABIICHHOHN paHee e,
— COIIOCTABIISATH UMEIOIIHNECS BO3MOKHOCTH Y HEOOXOMUMBIE IS JOCTHKEHUS LIETN
PECYpCHI;
— OpraHu30BHIBaTh YPPEKTUBHBIN TIOUCK PECYPCOB, HEOOXOIUMBIX TSI IOCTHIKECHUS
MOCTaBJICHHOM 11€JIH;
— ONPEACIISTh HECKOJIBKO IyTEW TOCTUAKEHUS IOCTABIEHHOMN LENH;
— BBIOWPATh ONTHUMAIIFHBIN MYTh JTOCTIKEHUS T C y4eToM 3P PEKTUBHOCTH PACXOOBaHUS
PECYPCOB U OCHOBBIBAsICh HA COOOPAKCHHSIX 3TUKH U MOPAJIH;
— 3a/1aBaTh [1APaMETPhl U KPUTEPUH, 110 KOTOPBIM MOXKHO OIIPENEIIUTD, YTO LEIb JOCTUTHYTA;
— COTIOCTABJISITH MOTyYEHHBIN PE3yNbTaT ACATENHHOCTH C TIOCTABICHHOM 3apaHee [ebio;
— OIICHHMBATH IOCIIE/ICTBHUS JOCTHKEHUS TIOCTABICHHOW IEJIN B ACSITEIHHOCTH, COOCTBEHHON
YKU3HU U KU3HU OKPYKAIOIIUX JIFOAEH.
- NO3HABAMENIbHbLE YHUBEPCAIbHblE yll€6Hble oelcmeus:
BBIITYCKHUK HAYYUTCS:
— KPUTHUYECKHU OIEHHBATh U MHTEPIIPETUPOBATH HH()OPMAIIHIO C pa3HBIX MO3HIIHIA;
— pacrno3HaBaTh U GUKCHPOBATH MPOTHBOPEUHS B HHHOPMAIIMOHHBIX HCTOYHUKAX;
— HCITIOJIb30BaTh PA3IUYHbIC MOJIEITBPHO-CXEMATHUECKUE CPEICTBA AJIs IPECTABICHUS
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX POTHBOPEUHIi;
— OCYIICCTBIIATH Pa3BEPHYTHIM HHGOPMAIIMOHHBIN MTOUCK U CTABUTh HA €r0 OCHOBE HOBBIC



(y4eOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;

— HMCKaTh U HAaXOAUTH 000OIIEHHBIEC CITOCOOKI pEIICHHS 3a1ad;

— MPUBOJUTH KPUTUIECKUE aPTyMEHTHI, KaK B OTHOLIEHUH COOCTBEHHOTO CYKIICHHS, TaK U B
OTHOILIIEHUU JEHUCTBHUI U CYKIECHHUU IPyTOro;

— aHaJIM3UPOBATH U MPEOOPA30BHIBATH IPOOIEMHO-TIPOTHBOPEUNBBIE CUTYAINH;

— BBIXOZWTH 332 PAMKH Y4€OHOTO IIPEeMETa U OCYIIECTBIIATH IeJIeHATIPABICHHBIN ITOUCK
BO3MOXXHOCTH ILIUPOKOTO IIEPEHOCA CPEAICTB M CIOCOOOB ICHCTBHUS;

— BBICTPanBaTh HHAUBUAYAIBHYIO 00pa30BaTEbHYIO TPAEKTOPHUIO, YIUTHIBAs OTPaHIYEHUS
CO CTOPOHEBI IPYTHX YYACTHUKOB M PECYPCHBIE OTpPaHUYEHUS;

— MEHSTh ¥ YIEPKUBATh pa3HbIe TTO3UIMH B TIO3HABATEIBHOM AEATEIbHOCTH (OBITh
YUEHHUKOM H yuHuTeneM; GopMyInpoBaTh 00pa3oBaTeIbHbINA 3a1pOC U BBIIONHATh
KOHCYJIbTaTUBHBIE (DYHKITUH CAMOCTOSTENEHO; CTAaBUTH MPo0IeMy U paboTaTh HaJI ee pelIeHHEM;
YIpaBIsITH COBMECTHOM MO3HABATEIILHON ACATEIBHOCTBIO U TIOAYMHATHCS).

- KOMMYHUKATUGHBLE YHUBEPCATbHbIE YUeOHble OeliCmBUs.

BBIITYCKHUK HAYYUTCS:

— OCYIIECTBIATH ACJIOBYI0 KOMMYHHUKAITHIO, KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMH (KaK
BHYTpU 00pa30BaTeNbHON OPraHU3ally, TaK U 3a ee IpeaeIaMu);

— TIPH OCYIIECTBIEHUH TPYIIIOBOA PabOTHI OBITh KaK PyKOBOAHUTEIEM, TaK M WICHOM
MPOEKTHOW KOMAaH/IbI B Pa3HBIX POIISIX (TEHEPATOPOM HJIeH, KPUTUKOM, UCTIOTHHUTEIIEM,
MIPE3EHTYIOMIMM U T. 11.);

— pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAaHUEM
a7IeKBaTHBIX (YCTHBIX M MMIChMEHHBIX ) S3BIKOBBIX CPEIICTB;

— pacrno3HaBaTh KOHPIUKTOTCHHBIE CUTYAI[H U PEI0TBPAIIaTh KOHMIUKTHI IO UX
aKTUBHOMH (hasbr;

— KOOPJIUHHUPOBATH U BBHITIOJIHATH padOTy B YCIOBHUIX BUPTYAILHOTO B3aUMOEHCTBUS (WITH
COUETaHMs PEaTbHOTO U BUPTYaIBHOTO);

— COTIJIaCOBBIBATH MO3UIIMY YJICHOB KOMaH/IbI B poliecce paboThl Haa 00IIHM
MPOIYKTOM/peleHIEM;

— MIPEACTABIATH TyOIHMIHO Pe3yIbTaThl HHAUBUAYAIBHON U TPYTIIOBON JeSITETFHOCTH, KaK
Iepes 3HaKOMOM, TaK U Iepesi HE3HAKOMOU ayAMTOPUEH;

— NoA0UpPAaTh MapTHEPOB YIS ICTOBOM KOMMYHHUKAINH, UCXOIS U3 COOOpaKeHUH
Pe3yIBTAaTUBHOCTH B3aMMOJICHCTBHSA, @ HE JTMYHBIX CHMITATHI;

— BOCIIPHHHMATh KPUTHIECKHE 3aMEUaHHS KaK PECYypC COOCTBEHHOTO Pa3BUTHS;

— TOYHO M €MKO ()OPMYJINPOBATh KaK KPUTUUECKHUE, TAK U 0JI0OOpUTEIHHBIC 3aMeUaHsl B
ajipec IPYTHX JIIOJIeH B paMKaXx JIEIOBOM U 00pa30BaTebHON KOMMYHHKAIIMH, N30€rast Py 3TOM
JUYHOCTHBIX OIIEHOYHBIX CY)KJICHUI.

IIpenMeTHBIe pe3yJIbTAThI 0CBOCHHS Y4eOHOI0 MpeIMeTa Ha YIiIy0JJeHHOM ypOBHe:
BBIITYCKHUK Ha YIIIyOJI€HHOM YPOBHE HAyUHUTCS:

— COTIOCTABJIATh UCTOPHUECKNE BEXU PA3BUTHUS XUMHUHU C UICTOPUYECKUMH NTEPHOAAMU
PasBUTHS IPOMBILIUIEHHOCTH M HAYKHU JAJISl IPOBEACHUS aHAJIN3a COCTOSIHUS, ITyTEeH pa3BUTHS
HAayYKU 1 TEXHOJIOTHH;

— aHaJIM3UPOBATh COCTAB, CTPOCHHE U CBOWCTBA BEILIECTB, CTPOEHUS aTOMa, XUMHYECKOM
CBSI3H, SNEKTPOIUTHUECKON TMCCOLMALINI KUCIIOT, OCHOBAaHUM U COJIEH, a TaK)Ke yCTaHABIUBATh
NPUYUHHO-CIIEICTBEHHBIE CBSI3M MEX/ly CBOWCTBAMH BEILIECTBA U €0 COCTABOM U CTPOCHHEM;
— MPUMEHSTH MIPaBHUJIa CHCTEMATHYECKON MEXTyHAPOTHOW HOMEHKIIATYPHI Kak Cpe/ICTBA
paznveHus U UIeHTU(UKAIMH BEIIECTB MO UX COCTABY U CTPOCHHUIO;

— COCTaBJIAITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (JOPMYJIbI HEOPIAHUYECKUX BEIIECTB KaK
HOcHUTeNer NHPOPMAIH O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M MPUHAIICKHOCTH K
OIIpEeJICJIEHHOMY KJIacCy COEIMHEHUI;

— OOBSICHATH MPUPOAY U CHOCOOBI 00pa30BaHUs XUMUUIECKOH CBS3U: KOBaJICHTHON

(IoNApHOI, HETONSAPHOI), HIOHHOW, METAIITMYECKOH C IIEIIbI0 ONPEACICHUS] XUMUIECKON
aKTHBHOCTH BEIIECTB;

— XapaKTepu30BaTh (PU3MUECKUE CBONCTBA HEOPTAaHMYECKUX BEIIECTB U yCTAaHABINBAThH
3aBUCUMOCTb (DU3NYECKUX CBOWCTB BELIECTB OT TUIA KPUCTAIIIMUECKON PEILIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHNH XUMUYECKHUX CBOWCTB MPOCTHIX BEIIECTB,



BOJIOPOJHBIX COEANHEHUH, BBICIIIMX OKCUAOB U THIPOKCUIIOB;

— IPUBOJUTH IPUMEPBl XUMUUECKUX PEaKIUi, paCKPhIBAIOIINX XapaKTEPHbIE XUMUYECKHE
CBOWCTBAa HEOPTaHMYECKHUX BELIECTB H3YUCHHBIX KJIACCOB C IIETIbIO UX WACHTHU(PHUKALUH U
00BsicHEeHHs 00J1aCTH TPUMEHEHUS;

— OIpeNeIIsATh MEXaHU3M PEaKIMU B 3aBUCUMOCTH OT YCJIOBHUH IIPOBEIEHUS PEAKLUU U
IPOTHO3UPOBATh BO3MOXHOCTH IIPOTEKAHUSI XUMUYECKHUX PEAKIMH Ha OCHOBE THIIA XUMUIECKOH
CBSA3M U aKTUBHOCTHU PEareHTOB;

— YCTaHaBIMBATh 3aBUCHMOCTb CKOPOCTH XUMHUECKON PEaKIH U CMEIECHUS XUMUIECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C LEIIbI0 ONPEAEICHUS ONTUMAIBHBIX YCIOBUHM MPOTEKaHUS
XUMHUYECKHX MPOLIECCOB;

— YCTaHaBIMBAaTh T€HETHUUYECKYIO CBSI3b MEXKIY KJacCaMU HEOPTAaHWYECKHUX BEILECTB [
000CHOBaHUS IPUHLIUIINAIBHONW BO3MOXKHOCTH IOJTyYEHUSI HEOPTaHNYECKUX COEANHEHUN
3aJJaHHOT'0 COCTaBa U CTPOEHMS;

— MoA0UPAaTh peareHThl, YCIOBHSI U ONPEAETATH NPOLYKTHI PEaKIUi, TO3BOISIOIINX
peanu30BaTh Ja00PaTOPHBIE U MIPOMBIIIEHHBIE CIIOCOOBI MOTY4YEHHUS BaXKHEUIINX HEOPraHUYECKUX
BEILIECTB;

— ONPENENATh XapaKTep Cpelbl B pe3ynbTaTe THAPOJIN3a HEOPTaHUYECKUX BEIIECTB U
IPUBOIUTH IPUMEPHI THAPOJIN3a BELIECTB B IPOMBIIIJICHHOCTH;

— IPUBOJIUTH IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN B IPUPOAE,
MIPOM3BOACTBEHHBIX MPOIEcCax U )KU3HEEATEIIbHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTHYECKOE MCIOIH30BaHUE HEOPTaHMYECKHUX BEUICCTB M MX PEAKIUI B
MPOMBIIIEHHOCTH U OBITY;

— BBINIOJHATH XUMHUECKUHN KCIIEPUMEHT I10 Paclio3HABaHUIO U MOITYUYEHUIO0 HEOPTaHUIECKUX
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJlaccaM COEUHEHUM, B COOTBETCTBUU C MIPaBUJIaMU U
npreMaMu 0e30TMacHON padOTHI ¢ XUMUYECKIUMH BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM;
— MPOBOJMTH PACUEThl MACCOBOM JOIH (MacChl) XMMUYECKOTO COSAMHEHHS B CMECH; PACUEThI
Macchl (00beMa, KOJIMYECTBa BEIIECTBA) IPOJYKTOB PEaKIIUH, €CIIM OJHO U3 BEIIECTB JJaHO B
M30BITKE (MMEET MPUMECH ); PaCUEThl MACCOBOM MJIM 0ObEMHOM JIOJIHM BBIXO/A MPOAYKTa PEaKIIUU
OT TEOPETHUYECKH BO3MOXKHOT0; PACUEThl TEIJIOBOro 3P(eKTa peakiu; pacieTsl 00bEMHBIX
OTHOIIICHUH Tra30B MPU XUMHUECKUX PEaKIHsIX; pacueTbl Macchl (00beMa, KOIMYECTBa BEIIeCTBA)
MPOAYKTa PEaKIMU, €CIIU OHO U3 BEIIECTB AaHO B BHJIE PaCTBOpA C ONpEeIEHHONH MaccoBOi
JI0JIel PacTBOPEHHOI'O BEILIECTBA;

— HUCIIOJIb30BaTh METO/Ibl HAYYHOT'O MTO3HAHUS: aHAIN3, CHHTE3, MOJCTUPOBAHNE XUMUICCKUX
TIPOIIECCOB U SIBICHUHN MPH pEIIeHNH yueOHO-UCCIIeI0BaTeIbCKUX 3a/1a4 110 U3YYEHHIO CBOMCTB,
CHOCO0OB MOJIYYEHHsI U PAaCIIO3HABaHUS HEOPTaHUYECKUX BEIIECTB;

— BJIaJETh NPaBWIaMH 0€3011aCHOT0 OOPALIEHUS C €IKMMH, TOPIOUYUMH U TOKCUYHBIMH
BEIIECTBAMH, CPEJICTBAMHU OBITOBON XUMHHU;

— OCYIIECTBIATh MOUCK XUMHUYECKOH HH(OPMAIINH 110 HA3BAHUSIM, HIICHTH(UKATOPaM,
CTPYKTYPHBIM ()OpMyJIaM BELIECTB;

— KPUTHUYECKHU OLICHUBATh U UHTEPIIPETUPOBATH XUMHUUECKYIO HHPOPMAIIHIO, COAEPIKAIITYIOCS

B COOONICHUSIX CPENICTB MaccoBoi MH(opMaIyu, pecypcax MHTepHETa, HAyIHO-TIOMYJISIPHBIX
CTaThsIX C TOUKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISIBICHUS OIIMOOYHBIX
CYXJIEHHUH 1 POpMUPOBaHUS COOCTBEHHOM MO3ULINMY;

— HaXOJIUTh B3aUMOCBSI3U MEXIY CTPYKTYPOH U QYHKIIUEH, TPUUUHOMN H CIICJICTBHEM,

Teopuel 1 hakTaMH NpU aHAIK3€e NPOOJIEMHBIX CUTyaluii © 000CHOBaHMH MPUHUMAEMBIX PELICHUH Ha
OCHOBE XMMHYECKUX 3HAHWH;

— TMPECTABIATh IyTH PEUICHUS IIOOANTBHBIX MTPOOJIEM, CTOSIIUX TIEpe]l YeIOBEUECTBOM, U
MEPCTIEKTUBHBIX HAIPABJICHUH Pa3BUTHA XUMUYECKUX TEXHOJIOTUH, B TOM YHUCIIE TEXHOJIOTHI
COBPEMEHHBIX MaTEPHAJIOB C PA3IMYHON (YHKIHMOHAIBHOCTHIO, BO30OHOBIIEMBIX HCTOYHHUKOB
CBIPBS, IEPePabOTKU U YTHIIN3ALNH TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BeinyckHHK HA yri1y0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHUTBCS:

— q)OpMYHI/IPOBaTB CIb UCCIIEAOBAHNA, BBIABUTI'aTh U IIPOBEPATH OKCIICPUMCEHTAJILHO

TUTIOTE3bl 0 XUMUYECKMX CBONCTBAaX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHSA, MX CIIOCOOHOCTH
BCTyIIaTh B XUMHUUYECKHUE PEAKLIUH, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX

peaKimii;



— CaMOCTOSTEBHO IJIAHUPOBATH M ITPOBOJUTH XUMUUECKUE IKCTIEPUMEHTHI C
COOJTIOTIEHEM TTPaBHII 0€30IIaCHOM paOOTHI C BEIIECTBAMHE U JJa0OPaTOPHBIM 000PYIOBAHUEM;
— WHTEPIPETHPOBATH JAHHEIC O COCTABE U CTPOCHHUHU BEIIECTB, TOTYYCHHEIC C TTOMOIIBIO
COBPEMEHHBIX (PH3UKO-XMMHUYECKUX METOIOB;

— OIHUCHIBATH COCTOSIHUE JIEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX
MPEJICTABICHUI O CTPOCHUM aTOMa JUISl OOBSICHEHHS PE3yJbTaTOB CIIEKTPATLHOTO

aHaJn3a BEUIeCTB;

— XapaKTepu30BaTh POJIb A30TOCOACPIKAIIUX TETEPONUKITHICCKUX COSTUHEHUN 1
HYKJICMHOBBIX KHCJIOT KaK BaXKHEHITNX OMOJIOTMYECKH aKTHBHBIX BEIECTB;

MPOTHO3UPOBATH BO3MOXKHOCTh POTCKAHMS OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEaKIIUH,
JISKAITUX B OCHOBE MPUPOIHBIX U MPOU3BOJICTBEHHBIX MPOIECCOB.

I1. COAEP KAHUE KYPCA XUMUHU 11 KJIACCA
(3 yaca B Hexemo, Bcero 102 yaca)

OCHOBBI HCOPraHNYECKOH XMMHUH

Kaaccnpukanusi 1 HOMEHKJIaTypa HeOPraHn4ecKMX coeANHEeHN i

Baxneiimme knaccbl HEOPraHMYECKUX BELIECTB. DJIEMEHTHI METAIJIbl U HEMETAIIIBI U UX
nonokenue B [leproamaeckoii cucreme. Kinaccudukamnms n HOMEHKIATYpa CII0KHBIX
HEOPraHWYECKUX COCIUHEHUI: OKCUIOB, THIPOKCUAOB, KUCIOT U cosell. ['eHeTnueckast cBs3b
MEXY K1accaMy HEOPTraHWYEeCKUX COSAMHEHMN. M neHTnduKays HeopraHn4eckux BEIIeCTB U
HOHOB.

Kommutekcubie coenraerns. COCTaB KOMITJIEKCHOTO HOHA: KOMIUIEKCOO0OPa30BaTelNb, JINTAH B,
Koopaunannonnoe uncio. HomeHnkiatypa KOMITJIEKCHBIX cOelMHEHUH. 3HaueHIe KOMIUIEKCHBIX
coeauHenuil. [lonsTue 0 KOOpIUHAIMOHHON XUMUHU.

Hewmertamist

Bonopoz. [Tonyuenue, pusnyeckue 1 XUMHUSCKUE CBONCTBA (PEaKIMK C METAJUIAMU U
HEMeTaJlJIaMH, BOCCTAaHOBJICHUE OKCHJIOB U colieil). ['unpuasl. TOMIMBHBIE DIEMEHTHI.

I"anmorensl. OOImast XapaKTePUCTHUKA IIEMEHTOB TIIaBHOU rmoarpynmsl VII rpymnmsl.

®u3nyueckre CBOWCTBA MPOCTBIX BELIECTB. 3aKOHOMEPHOCTH W3MEHEHHSI OKHUCIUTEIBHOM aKTUBHOCTH
raJOT€HOB B COOTBETCTBHH C WX MOJOKEHUEM B Tieproandeckoil tabmuue. [Topsmox

BBITECHEHUS TAJIOTEHOB U3 PACTBOPOB TAJIOTEHUIOB. XJIOP — MOIYYEHUE B IPOMBIIIIEHHOCTH U
nmabopaTopuu, peaKuy ¢ MeTaJUIaMH U HeMeTauiaMi. B3anMozeiicTBre Xopa ¢ BOJIOH u
pacTtBopamu mienoueit. Kucnopousie coefuHeHns xjaopa. [ MmoxmopuTsl, XJI0paThl U NEPXJIOPATHI
KakK TUMHYHbIe okucauTend. OcoOeHHOCTH XuMuHn GTopa, Opoma u noaa. KauectBeHHas peakiust
Ha noJ. ['anoreHoBoA0pPOIbl — MOTYUYEHUE, KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.
XiopoBoaopo. I'anoreHoBogopoiHbIe KUCIOTHI U uX coiu. CosiHast KUcaoTa U ee coiau. KauecTBeHHbIe
peaKklry Ha rajJoreHu1-uoHbl. [IpuMeHeHne raoreHoB U X BaXKHEUITUX COCIMHEHUH.

DNeMEeHTHI MOATPYIIBI Kucinopoaa. O01mas XxapakTeprucTHKa 3JIEMEHTOB TI1aBHON MOATPYIIbl VI
rpynnbl. u3nyueckre CBOWCTBA MPOCTHIX BemiecTB. O30H KakK ajIOTPOITHAS MOTUGUKAIINS
kuciopona. [lomyuenue o3oHa. O30H Kak okucauTeNnb. [I03UTHBHAS U HEraTHBHAS POJIb 030HA B
oKpy:xaroreit cpere. CpaBHeHHE CBOMCTB 030HA M KUCJIOpoaa. Bosa 1 nepokcu Bogopo/ia Kak
BOJOPOJHBIE COETUHEHUS KUCIIOpOAa — CpaBHEHHE CBOMCTB. Ilepokcuna Bogopoaa Kak
OKHCIIUTENb U BoccTaHOBUTENb. [lepokcuapl meTamioB. Cepa. Amtotponus cepsl. Pu3nyeckue u
XUMHUYECKHE CBOWCTBA cephl (B3aUMOJEHCTBHE C METajllaMH, KHCIOpPOJOM, BOJOPOJIOM, PAacTBOpaMHU
ienouel, KUCI0TaMU-OKUCIUTEsIMH ). B3anMoelicTBue cepsl ¢ Cynb(pUTOM HATPHS C
oOpa3oBanreM THOCyNb(haTa HaTpui. CepoBOAOPOA — TOMYUYSHHE, KUCIOTHBIE W BOCCTAHOBUTEIHHBIC
cBoiictBa. Cynbdupsl. CEepHUCTBIN Ta3 KaK KUCIOTHBIN OKcHl. OKUCIUTEIbHBIC U
BOCCTaHOBHUTEJBHBIE CBOMCTBA CEpHUCTOrO Ta3a. [lomyuenue cepaucroro rasa B
NPOMBIIIEHHOCTH U TabopaTtopuu. CepHucTast kucioTa u ee cosd. Cepnblit anruapun. CepHas
kuciiota. CBOMCTBA KOHIICHTPUPOBAHHON U pa30aBICHHON CEPHOU KHUCIOTHI. JleiicTBre
KOHIICHTPUPOBAHHOW CEpHOI KUCIIOTHI HA caxap, METaJUIbl, HEMETaIUIbI, CyabQubl. TepMudeckas
YCTOMYMBOCTH CyJb(aroB. KauecTBeHHAs peakyst Ha CEPHYIO KUCIOTY U €€ COJH.

DnemMeHTHI MOATpyNIs! a30Ta. O0mas XapakTeprUCTHKA HIEMEHTOB TIIaBHOM MOATPYHIBI V
rpymibl. @U3M4ecKue CBOMCTBA MMPOCTHIX BEIIECTB.

A30T 1 ero coequHeHns. CTpoeHre MOJIeKybl a30oTa. PU3nyeckue U XUMHYECKHE CBOMCTBA



asora. IlonmydeHue a3oTa B NPOMBIIUIEHHOCTH U jaboparopuu. Hutpuabl. AMMHAaK — €ro MOJIyueHHE,
dm3ugeckue u XuMuUIeckrue cBoicTBa. OCHOBHBIE CBOICTBA BOJHBIX PACTBOPOB

aMMHaka. AMMHaK Kak BoccTaHOBUTeNb. Conn amMoHnus. [loBenenne coneii aMMOHUS TIpH
HarpeBaHuu. KauectBeHHas peakuus Ha HOH amMmMoHus. [Ipumenenne ammuaka. OKcuabl a30Ta, UX
noydeHue u cBoiictBa. Oxcua azota (I). Oxucnenne okcuaa azora (II) kuciaopogom.
Jnmepmzanns okcua azota (IV). A3otrucras KuciioTa u ee cou. HUTpUTBI KaKk OKUCIUTETH U
BOCCTaHOBUTEIH. A30THAasI KUCIOTa — (pU3HYECKHE M XMMUYECKUE CBOMCTBA, MOyUYeHHE.
A30THas KUCJIOTA KaK OKUCIUTENb (OTHOLICHNE a30THOM KHUCIIOThI K METaJUIaM U HEMETaJlIaM).
3aBUCUMOCTb IIPOLYKTa BOCCTAHOBJICHUSI A30THOM KUCIIOTHI OT aKTUBHOCTU METAJlIa U
KOHIIEHTpAIMK KUCIOThL. HuTpaTsl, nX Qu3ndeckne u XUMUYECKUE CBOMCTBA (OKUCIUTEIILHBIE
CBOWCTBA U TEPMHUYECKAs yCTOWYMBOCTD), TPUMEHEHHE.

®docdop u ero coequnenns. Ammtotponus dpochopa. dusndeckre cBoicTBa docdopa.
Xumuueckue cBoiicTBa hochopa (peakluu ¢ KUCIOPOJOM, FraloreHaMH, MeTalIaMH, CJIOKHBIMH
BEIICCTBAMU-OKUCIUTENSIMH, 1enodamu). [lomyyenne u npumenenue pochopa. @ocu.
Dochunsr. Dochopusiii anruapun. OprodocdopHas u MmeTadochopHas KHCIOTH X UX COJIH.
KauectBennas peakius Ha opTodocdatel. Paznoxenune oprodocdopHoit kKucioTsl. [Ipumenenune
¢bochopHO KHCTOTH U ee conell. buonoruueckas pons pocdaToB. pocdopurcTas kuciora u ee
conu. PochopHOBATUCTAS KUCIIOTA U €€ COJIH.

[onrpynma yrinepona. O01mias XxapakTeprCTHKa IIEMEHTOB TIIaBHOW MOATPYMITel [V rpymmsL.
Yraepon. Anmnorponus yriepona. CpaBHEHHE CTPOCHHUS M CBOWCTB IpaduTa U anmasa.

®dyiepeH kKak HOBas MOJICKYJIsipHast (hopMa yriiepojia. YToib: XUMHUUECKHAE CBOMCTRA, ITOJTyICHUE
u npuMeHenne yris. Kapounsr. ['maponms kapbuna kanpnus U kapouaa amromMuans. KapOuas
MIEPEXOTHBIX METAJIOB (Kene3a, XpoMa M Jip.) Kak CBEpXIpoUHble MaTepraibl. CUHTe3-Ta3 Kak
OCHOBAa COBPEMEHHOM NMPOMBIIIIIEHHOCTH. OKCHABI yIilepoa. YToIb U yrapHbIif ra3 Kak
BOCCTaHOBUTENH. Peakmust yrapHOTO Ta3a ¢ pacruiaBaMu menodeii. CuaTe3 (hopMHaTOB.
OO6pa3oBaHue yrapHOTO Ira3a Ipy HEMOJIHOM CTOpaHuH yIiisl. bruonornueckoe aecTBre yrapHOro
rasza. [lonydenue u mprMeHEeHHE yrapHOro ra3a. YTJIeKUCIbIH ra3: noayyeHne, XUMUIecKue
CBOIicTBa (B3aMMOIEHCTBHIE YIIEKUCIIOTO ra3a ¢ BOJOM, IeI0YaMH, MarHueM, epoKCuIaMu
METaJUIOB). YTO/IbHAs KHCIO0Ta U ee co. KapOoHaTh!l U ruapokapOOHATHI: UX MOBEACHHUE IIPU
HarpeBaHun. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemunii. ®uznueckue 1 XUMHUYECKHE CBOMCTBA KpeMHHUs. Peakiuu ¢ yriiem, KUCIOpOJAO0M,
XJIOPOM, MarHWeM, pacTBOpPaMU ILenoueii, cepoBogoponoM. CuiiaH — BOJOPOAHOE COSAMHEHHE
kpemuus. Cunmurunel. [lomyuenne n npumenenne kpemuus. Oxkcun kpemuuns (IV), ero ctpoenue,
¢du3nUecKue 1 XUMHYECKHE CBOHCTBA, 3HAUCHHE B PUPO/Ie U PUMEeHeHHe. KpeMHHeBbIe KUCIIOTHI
u ux conu. ['maponus cunmkaros. CulMKaTHbIE MUHEPAIbl — OCHOBA 36MHOW KOPBI.
AJIOMOCHJTHKATBI.

bnaropoansie (nHepTHBIE) ra3pl. O0ImIas XapaKTepPUCTHKA 3JIEMEHTOB TJIaBHOW MOATPYIIITEI

VI rpynmel. Oco6eHHOCTH XUMUYECKUX CBOUCTB. [IpuMeHeHue 0J1aropoTHbIX Ta30B.

Hemoncmpayuu.

I'openue Bonopoza.

[Tomyuenue xyopa (OIBIT B IpOOHpPKE).

OxucnuTenbHbIE CBOWCTBA PACTBOPA TUTIOXJIOPUTA HATPHSL.
OnbITEI ¢ GPOMHOI BOJIOH.

[InaBnenue cepsl.

I'openue cepbl B KHCIOPO/IE.

B3aumoneiicTBre xemne3a ¢ cepoi.

I'openue cepoBosiopoja.

Ocaxzaenue cyabQpHUIOB.

0. CroiicTBa CEpHUCTOIO Ia3a.

11. JleficTBHE KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI HA MENIb U Caxaposy.
12. PactBOpeHHe aMMHaKa B BOJIE.

13. OcHOBHBIE CBOMCTBA PacTBOpa aMMHUaKa.

14. KaranmuTuieckoe OKHCICHUE aMMHUaKa.

15. Ilonyuenne oxcuna a3ota (II) u ero okucienne Ha BO3ayxe.
16. JleiicTBUE a30THOM KMCIIOTEI HA MEIb.

17. T'openne pocdopa B Kucmopoe.

HBOO~No>O~wWDNE



18. Ilpespamenue kpacHoro ocdopa B OBl U €ro CBEUCHUE B TEMHOTE.
19. Bzaumoneticteue GochopHOro aHrHAPUIA C BOIOM.

20. O6pasusl rpadura, anMasa, KpeMHHS.

21. T'openue yrapHoro rasa.

22. TymeHue MIIAMEHHU YTICKUCIBIM Ta30M.

23. PaszjioxeHune Mpamopa.

Jlabopamopnsie onvimet. 1. [lomydenue xiopa u n3y4ueHne ero cBoicts. 2. CBoiicTBa
XJopcoaepkanx oroennBarenei. 3. CBoiicTBa Opoma, noja u ux coseid. 4. M3ydenne cBOiiCTB
CEPHOI KUCIIOTHI U ee coiel. 5. M3yuenune cBOMCTB BOJHOIO pacTBOpa amMmmuaka. 6. CBoiicTBa
coneii ammonus. 7. KauecTBeHHas peakuust Ha kapOoHat-HoH. 8. McnbiTanue pacTBopa cuikaTta
HaTpHU HHAUKATOpOM. 9. O3HAKOMIICHHUE C 00pa3IaMH IIPUPOIHBIX CHITUKATOB.

MeTtajibl

O6mwmit 0630p IEeMEHTOB — MeTallIoB. CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB.
DNEKTPOXUMUYECKUH Psii HANIPSDKEHUH METaNIOB. MeTaulndecKkre KpUCTANINIECKUE PELIETKH.
CrutaBbl. XapakTepuCTHKa HanOoee M3BECTHBIX CIIaBOB. [lonyueHre U NMpruMeHeHNEe METAIIOB.
enounsie Metauibl. OOMIas XapakKTEpUCTUKA SIIEMEHTOB IJIaBHOW NOATpyMIisl | rpymnisl.
CBoiicTBa LIETOYHBIX METAIIIOB. Pacrio3HaBaHne KaTHOHOB JIUTHSL, HATpUs U Kanust. Hatpuii u
KaJIUil — IMpe/ICTaBUTENH IIEJIOYHBIX METAJUIOB. XapaKTepHbIE PEaKIMi HATPUA U KaJH4.
ITomyuenue menouHbIx MeTauioB. OKCHIIBI ¥ IEPOKCUIBI HaTpus U Kanus. CoenHEeHNs HaTpus U
kanusi. Conu HaTpHs, Kalnus, UX 3Ha4YeHHE B IPUPOJIE U KHU3HU denoBeka. Conma u eakuil HaTp —
Ba)KHEHIIMEe COeTMHEHUS HaTPHsL.

Bepwinuii, Maraui, menoYHo3eMeNnbHbIC MeTauIbl. OOIIas XapakKTepUCTHKA SJICMEHTOB

rnaBHoU nmoarpymnmnsl Il rpynnel. bepunnii, Marauii, men04YHO3EMENbHBIE METAILIBL.
AmdoTtepHOCTs OKCHA U THApoKcHaa Oeprnns. OKpacka IIaMEHH COSIMU IIEI0YHO3EMENIbHBIX
METaJIoB. Maruuii 1 Kajablui, nX o0Ias XapakTepUCTHKa Ha OCHOBE MOJIOXKEHUS B
[Tepuoauueckoii cucteme anementoB [. 1. MenaeneeBa u crpoeHus atomoB. [lonydenue,
¢du3nUecKue 1 XUMHYECKHE CBONCTBA, IPUMEHEHHE MarHus, KalbLus U ux coenuHenuil. Conu
MarHus U Kb, X 3HAUYeHHE B TIPUPOJIE U )KU3HU YesioBeka. JKecTKOCTh BOJBI U CIIOCOOHI ee
yCTpaHEHHS.

AmomuaNA. PactipocTpaHeHHOCTH B IPUpOe, GU3NIECKHE U XUMUIECKIE CBOIICTBA

(OTHOIIEHHUE K KUCIOPOY, FaloreHaM, pacTBOpaM KHUCJIOT U IIeJI04eH, aTfOMOTEPMU).
[MpousBozacTBo anromunus. [Ipumenenue anroMuHust. AMPOTEPHOCTh OKCHJIA U THAPOKCH/IA
amomunus. Conu anromunust. [loiaHoe pasiioskeHne BOJOH coiell alFOMUHUS CO CI1a0bIMU
JIBYXOCHOBHBIMH KHCJIOTaMH. AJTIOMHUHATHI B TBEPIOM BHJIE U B pacTBope. KoMmIuiekcHble
COEJIMHEHHS ATFOMUHHUSL.

Mertannsl mo60ouHBIX oArpymni. OOIias XxapakTepucTHKa MepexoaHbix MetayuioB [—VIII

rpyni. OcCOOEHHOCTH CTPOEHHsI aTOMOB INEPEXOAHbIX MeTauioB. OOmme Qusndeckne U XUMHUYECKHE
cBolicTBa. [IpumMeHeHne MeTaios.

Xpom. Ousnueckre CBOWCTBA XpoMa. XMMHUYECKHE CBOMCTBA XpoMa (OTHOIIEHHE K BOJISTHOMY
napy, Kuciopozy, XJIopy, pactBopam kucior). [loayuenue n npumenenue xpoma. CoequHeHUs
xpoma. MI3MeHeHne OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOIMCTB OKCHIOB
U TUAPOKCUIOB XpOMa C POCTOM CTENEHH OKHUCIeHHs. AMQOTepHbIe CBOICTBA OKCHAA U THAPOKCHIA
xpoma (III). Okucnenue coneit xpoma (I1I) B xpomatel. B3aumable nepexoapl XpoMaToB U
JUXpOMATOB. XpOMAThl U IUXPOMATHI KaK OKHCIUTEIH.

Mapranen. @usnyeckue CBOWCTBA Maprania. XMMHYECKHUE CBOWCTBA MapraHiia (OTHOIIEHHE K
KHCIIOPOJY, XJIOPY, pacTBopaM KucioT). [lonydenne u npumenenne mapranmna. OKCua Maprasia
(IV) kak oxucnuTenb U Karanuzarop. [lepMaHraHat Kaimsi Kak OKACIUTENb.

XKeneso. Haxoxaenne B mpupoje. 3HaUSHHUE JKeTe3a Ui OpraHu3Ma deioBeka. Ou3ndeckre
CBOIicTBa *xene3a. XMMHUYECKHE CBOMCTBA Kene3a (B3anMOIEHCTBUE C KHCIIOPOIOM, XJIOPOM,
Cepoid, yriem, BOJOH, KUCIOTaMu, pacTBopamH coJieid). CruiaBsl xkenesa ¢ yriiepoaom. [loxydenne
n npuMmeHeHue xene3za. CoenuHeHusa xeneza. CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHMCIIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX CBOMCTB ruapokcua sxenesa (1) u ruapokcuna xxenesa (I11). Comu xenesza
(IT) u xene3a (II1). Meronst nepeBoa coneit xene3a (I1) B conu xenesa (I1I) u odparHo. [TomHoe
pasioxenue Bojo coneld sxxene3a (I11) co cmadbiMu TByXOCHOBHBIMH KHCIOTaMU. OKHCITUTEIBHBIC
cBoiicTBa coenuHeHwmi xene3a (11I) B peaknnsax ¢ BOCCTAaHOBUTENSAMH (MOAUIOM, CEPOBOIOPOIOM



1 Mebio). [lmanmaHpie KOMIUTEKCH JKene3a. KauecTBennsie peaknmu Ha noHBI xkere3a (1I) u (I11).
Mens. Haxoxaenue B npupoje. buonoruueckas poiib. @U3nyeckue 1 XUMUYECKHE CBOMCTBA
(B3auMoOIEHCTBUE C KUCIOPOIOM, XJIOPOM, CEPO, KUCIOTAMHU-OKUCIUTEIISIMU, XJIOPHIIOM JKelie3a
(IID)). IMonyuenune n npumenenne Meau. Oxcun u rugpoxcun meau (I11). Comu meau (II). Meanbrit
kynopoc. Ammuakatel menu (1) u meau (I). [Homyuenue okcnna menu (I) BoccranoBieHrEM
ruapoxkcuna Menu (II) rmoxozoit. [lonyuenne xnopuna n noguaa meau (I).

Cepebpo. duznyeckne 1 XUMUYECKHE CBOICTBA (B3aUMOJICHCTBUE C CEPOBOIOPOAOM B
MPHUCYTCTBUU KHACIOPOJa, KHCIOTaMHU-OKUCIuTEsIME ). OcakaeHne oKcua cepedpa mpu AeHCTBUN
IEJIOYHN Ha CONTH cepedpa. AMMHAKATHl cepedpa Kak OKuCauTeNn. KauecTBeHHas peakiys Ha
WOHBI cepedpa. [Ipumenenue cepebpa.

3onoto. Pu3nueckre 1 XUMUIECKHE CBOMCTBA (B3aMMOJICHCTBUE C XJIOPOM, «LIAPCKOH

BOJKOI»). 3010TOXIIOpOBOAOpOIHAs KucioTa. [ mapokcuy 3omoTa (I111). Komrutekcsr 3o05oTa.
CriocoObI BEIICIICHUS 30JI0Ta U3 30JI0TOHOCHOM Nopojbl. [I[puMeHeHue 30510Ta.

Huuk. Ouznyeckue 1 XUMUYECKHUE CBOMCTBA (B3aUMOACHCTBHUE C TalOreHaMU, KUCIOPOIOM,
cepoii, BOAOH, pacTBOpaMu KHCIIOT U mienoyueit). [lomydenne u mpuMeHeHne IIHHKA.
AMdoTepHOCTh OKCHIa U THAPOKCHIA IMHKA. BakHEHIIIe con IMHKA.

Hemoncmpavuu.

Konnexuus Meranios.

Komnnexius MuHepaioB u pya.

Komnnexuus «Keneso u ero criaBb».

OxpamrBaHue MIaMEHH COJISIMU IIETOYHBIX U IIET0YHO3EMETbHBIX METAIIIOB.
B3aumoneiicTBre HaTpus C BOJIOM.

B3anMonencTBrEe KaIbIHUA C BOJOH.

Komnekmms « ATIOMUAHUN.

[InaBneHue anroMuHUSL.

B3anMopeiicTBrE aIFOMUHUS CO LIENIOYbIO.

0. AnmroMoTepMHSI.

1. B3anmogeiicTBre Xpoma ¢ COISTHON KUCIOTON 6€3 TOCTyIa BO3ayXa.

12. Ocaxpaenune ruapokcuaa xpoma (I1I) u okucnenne ero NepoKCUAOM BOAOPOIA.
13. PasznoxeHue muxpomMara aMMOHHUSI.

14. Paznoxenne nepoKCHIa BOAOPOIA MO ACHCTBUEM JHOKCHIA MapraHIa.

15. Ocaxnenne ruapokcua xenesa (I11) u okucmenue ero Ha Bo3Iyxe.

16. Boiienenue cepebpa U3 ero colieil IeiicTBUeEM MeJIH.

RBPRoOoo~NoO~wWNE

Jlabopamopnsie onvimet. 1. OxpanvBaHue MIaMeHU COSTUHEHHUSIMH MIETOYHBIX METAJIIIOB. 2.
O3HaKOMJICHHE ¢ MUHEPAIAMH U BAKHEUIITUMU COSTUHEHUSIMU ISIOYHBIX MeTa/uIoB. 3. CBOMCTBA
COCTMHECHUH MIETOYHBIX MeTaIUIOB. 4. OKpacka IIaMeHH COISIMH MIeTIOYHO3EMENIbHBIX METAJIIOB.
5. CBolicTBa MarHus U ero coequHennii. 6. CeoiicTBa coequHeHnii kKanbnus. 7. JKeCTKOCTh BOJEL.
8. CpoiicTBa amomunus. 9. CBoiicTBa coennnenuii amomunus. 10. CBoiicTBa coequHEHNH XpoMma.
11. CoiicTBa Maprasniia u ero coenuaennii. 12. zyuenne muaepaios xenes3a. 13. CpoiicTBa
xkenesa. 14. ColicTBa MeH, €€ CINIaBOB U coeauHeHui. 15. CBoiicTBa IIMHKA U €T0 COSIMHCHUH.

XuMHuS ¥ KM3Hb

XuMHn4yeckasi TeXHOJIOT Ml

OCHOBHBIE IPUHIUIB XUMUYECKOH TexHonoruu. OOIIue MpeCcTaBiICHUs O TPOMBIIIEHHBIX
croco0ax MoJly4YeHHs: XUMUUECKUX BEILECTB.

IIpon3BOACTBO CEpHOI KUCIOTHI KOHTAKTHBIM CITOCO00M. Xumu3M mporiecca. Chipbe st
IIPOU3BOJICTBA CEPHOM KUCIOTHI. TEeXHOJOrnyecKas cxema npouecca, poLeccsl U anmnaparsl.
IIponsBoacTBo amMmmuaka. XuMu3M nporecca. OnpezeneHiue ONTUMAIBHBIX YCIOBUI MPOBEICHUS
peakuuu. [IpHHINI TUPKYISAINN U €T0 peaqu3alus B TEXHOJIOTMYECKON cXeMe.

Mertamnyprus. Yepnas meramryprus. [IponzBoactso uyryna. JlomeHHBIH mpoiiecc (ChIpbe,
YCTPOMCTBO JOMEHHOH Meur, XUMHU3M Iipouecca). [[pou3BoaCcTBO cTany B KUCIOPOAHOM
KOHBEpPTEpE U B dieKkTponedax. [{BeTHas meramtyprusl.

Opranudeckuii cuares. [Ipompinuiennas opranudeckas xumus. OCHOBHOM U TOHKHAN
opraHuueckuii cuntes. Hanbosee KpylmHOTOHHAKHBIE TIPOU3BOJICTBA OPTraHUYECKUX COCIHMHEHHH.
[IpousBoacto meranouna. [lonydeHne ykcycHON KUCIOTH U popManbaeruia u3 Meranoina. Colpbe



JUTSL OPTaHIYECKON MPOMBIIIIEHHOCTH. [IpobiemMa 0TX0/I0B M TOOOYHBIX MPOJYKTOB.

XHuMHSA ¥ DKOJIOTHA
XHUMHYECKOE 3arpsS3HEHUE OKPYIKAIOIICH CPEIbI U €T0 MOCIIEACTBHS. JKOIOTHsI U IpodieMa
OXpaHbl, OKPYXKAIOIIEeH Cpebl. «3eyeHas XUMUSL.

Hemoncmpayuu.
1. CeIpbe a1 IPOU3BOICTBA CEPHOM KUCIIOTHI.
2. Monenb KUIISIIEro Ciosl.
3. XKemnesnas pyna.
4. OO0pa3ipbl CIIaBOB Kele3a.

XuMHus ¥ JHEPreTuKa

[TpupoaHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoTHbIi U TOMYTHBIH HEPTSIHOM ra3bl, X

cocTaB u ucnonb3oBanne. Hedth kak cMeck yrneBomoponoB. CoctaB HeQTH U ee mepepaboTKa.
IlepBuunas u BropuyHas nepepadorka HedTu. [leperonka medu. Kpexunr. Pudopmunr.
Hedrenpoayktsl. OktanoBoe uncio OeH3nHa. OxpaHa OKpysKarolei cpeasl pu
HedTenepepabOTKe U TpaHCHOPTHPOBKE HedTenpoaykToB. Kamennsrtit yrons. KokcoBanne yris.
I"asudukanus yris. DKogoruyeckie mpo0iaeMpl, BO3HUKAIOIINE IPH UCTIOJIb30BaHUH YIS B
Ka4yeCTBEC TOILJIMBA. AJ]I)TepHaTI/IBHbIC HUCTOYHUKHU SHCPIrUu.

Xumus 4 310pOBbe

Xumust uiu. JKupsel, 0€nku, yriaeBobl, BATAMHHBL, JepMEHTHI. PallnoHanbHOE IHTAaHHE.
[Mumessle no6aBku. [Tumessie 100aBKH, UX KiIaccuUKaIMA. 3anpelleHHbIC U pa3pelIcHHbIC
mumeBble 1o0aBku. OCHOBBI ITUILEBOIT XUMUH.

Xumus B menunmae. [lorstre o hapmaneBTryeckoir xumuu 1 papmakonoruu. Paspaborka
nekapcTB. JlekapcTBEHHBIE CPEACTBA, UX Kiaccupukanus. [[poTHBOMUKPOOHBIE cpeicTBa
(cynbhanunamMugHbIe IpenapaThl 1 AHTUHOMOTHKH). AHAIBI'€TUKY (ACIIUPHH, aHAJIBIHH,
napareTamosl, HApKOTUYECKUE aHAIBIeTUKH). Bsokymue cpencrsa. [Ipobnemsl, cBA3aHHBIE C
NPUMEHEHUEM JIEKapCTBEHHBIX NpenaparoB. BpenHbie MpUBBIYKH U (PaKTOPBI, pa3pyIIAONIne
30pOBbe (M30BITOYHOE MOTPEOIICHNE YKUPHOH MUILHU, KypeHHe, YIOTpeOIIeHHE aJIKOT OIS,
HapKOMaHUS).

XuMHus B NIOBCETHEBHOM KU3HU

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. [loHSTHE O TOBEPXHOCTHOAKTHUBHBIX
BemiecTBax. Morommue U yucTsmue cpeacrtsa. Ordenuparomue cpeactaa. [lpaBuna

6e30macHO pabOTHI ¢ €IKUMHE, TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMU, CPEJICTBAMU OBITOBOM

XHUMUH.

[MurmenTsl U Kpacku. [IpuHIUIBL OKpaIIMBaHUS TKaHEH.

XHMHS B CTPOUTEILCTBE
I'uric. U3Bects. Llement, 6eton. Kien. [Tog0op onTuMabHEIX CTPOUTENHHBIX MATEPHUATIOB
B IIPAKTHYECKOHN EATEILHOCTU YEIOBEKa.

XuMmus B ceJIbCKOM X03sliiCTBe

MunepanbsHbIe 1 opraHndeckue yaoopenus. CpencTsa 3amuThl pacteHuil. [lecTummsr:
WHCEKTHUIIHIbI, TePOMIIU/BI U PYHTHIIUIBI. Pene/IeHThI.

Heoprannueckne MaTepuasl

Crekino, ero Buapl. CUIMKaTHASI MPOMBILUIEHHOCTD. TpalullnOHHbIE U COBPEMEHHbIE
KepaMHudeckne Matepuaibl. CBepXmpoBoasIas kepamuka. [loHaTre 0 KepMeTax, MaTepraiax ¢
BBICOKOW TBEPIOCTHIO.

XuMHA B COBpEeMEHHOH HayKe

OcobenHocTu coBpeMeHHOM Hayku. [Ipodeccus xumuka. MeTom010THs HayYHOTO
HUCCJIICIOBAaHMA. MeTOJILI HAaYy4YHOT'O ITIO3HAaHWA B XUMHUH. Cy6’beKT 1 00BEKT Hay4YHOTI'O IMO3HAHU.
[HocranoBka npo6nemsl. COop nHopManmu 1 HakoruieHue (akros. ['nnoresa u ee
JKCIIEpUMEHTaNbHas IpoBepKa. TeopeTrnueckoe 00bICHEHNE OTYyYEHHBIX PE3yIbTaTOB.



Wunykums n geayKipst. DKCIepuMeHTaIbHasl IPOBEPKA MOITYYSHHBIX TEOPETUIECKIX BHIBOJIOB C
IIETBI0 PACIIPOCTPAHCHHSI X Ha Oojiee MUPOKHI KPYyT 00HEKTOB. XMMHYECKUI aHalIN3, CUHTE3,

MOACIIUPOBAHUC XUMUYCCKUX ITPOLECCOB U SIBIICHUH KaK MCTOJd HAYYHOI'O TO3HAHUA.

Hanoctpykrypsl.

Hemoncmpayuu.

NogkrwbdpE

[TumeBbie KpacuTeny.

Kpamenue Tkaneit.

Or0enuBaHue TKaHEH.

Komnnexmus cpencTs 3aiuThl pacTeHUI.
Kepamuueckue Mmatepuaisl.

IIBeTHBIC CTEKA.

[Tpumeps! pabOTHI ¢ XUMHYSCKUMH 0a3aMu TaHHBIX.

Jlabopamopnuie onvimul. 1. 3HAKOMCTBO ¢ MOIOIIIMMHE cpencTBamMu. 2. Kien. 3. 3HaKOMCTBO ¢
MUHEPAITBHBIME yIOOPEHUSIMU ¥ N3yUSHHE UX CBOMCTB.

TeMbl NpaKTHYECKHUX PadoOT

1. DOxkcnepuMeHTaNbHOE pelieHue 3a1ad 1mo teme «l amoreHsn.

2. DKCIepUMEHTaJbHOE PEIICHHUE 3aa4 M0 TeMe «XaJIbKOTCHbIY.

3. TlomyueHune aMMHaKa 1 U3yYEHHE €TO CBOWCTB.

4. DKcnepuMEHTAIFHOE PEIIeHHE 33/1a4 M0 TeMe «JIEMEHTHI TOATPYIIIHI a30Tay.

5. DkcnepuMeHTalbHOE pelieHne 3a1ad 1Mo Teme «MeTasuTbl TTIaBHbBIX TOATPYIIID).

6. IlomyuyeHue MEAHOTO Kymopoca.

7. OKcIeprMEHTalIbHOE PelIeHre 33134 10 TeMe «MeTaTbl TOOOYHBIX MTOATPYIII.

8. Ilomyuenue conmu Mopa.

9. CkopocTh XUMHUYECKHX peaKIni. XUMHUECKOE paBHOBECHE.

III. TEMATUYECKOE IIJNTAHUPOBAHHUE
Ne ri1aBbl Ha3Banue riiaBpl KoaunuvectBo | [IpakTuyeckue | KonTposbHbie
4acoB padoThI padoThI
1. Hewmeramibt 31 Nol-4 Nol
2. OO6mue cBOICTBa METAIIOB 2
3. MeTtasuisl IJIaBHBIX TOATPYIIT 11 Ne5
4. Mertasuibl TOOOYHBIX MOATPYII 17 Ne6-8 Ne2
S. CtpoeHue BeniecTsa 8
6. Teopernueckoe onucaHue 17 Ne9 Ne3
XUMHYECKHUX PEeaKITHii
7. XuMHYecKasi TEXHOJIOTUS 3)
8. XWMHA B TOBCETHEBHOM KU3HU 4
9. XuMus Ha ciyk0e ob1ecTBa 3
10. XUMUsl B COBpPEMEHHON HayKe 4 Ne4
Hroro 102 9 4




KanennapHo-Temarnyeckoe mianupoBanue 11 kiaace (3 yaca B Henemnio)

Ne Ha3Banmue pasgesnia/TeMsl ypoka Konunue Jata npoBenennst
CTBO ILian ®akr
4acoB
HEMETAJLJIBI (31 uac)
1 Knaccudukanms npoctsix BemecTB. Bogopon 1
2 lanorens 1
3 Xiop 1
4 Kucnoponasle coeTMHEHUs XJI0pa 1
5 XmopoBogopoa. CostHast KHCIIOTa 1
6 ®dTop, OpOM, MO ¥ KX COCTUHEHUS 1
7 IIpakTuyeckas padora Ne 1. Permenue sKkcriepriMeHTaILHBIX 1
3aga4 no Teme «l asoreHs»
8 XalbKOreHbI 1
9 O30H — ayuTOTPOITHAS MOAM(PHUKAIIAS KHCIOpoaa 1
10 [lepokcua Bogopoaa v €ro mMpoOu3BOIHBIC 1
11 Cepa 1
12 CepoBogopoa. Cynbuasl 1
13 CepHHCTHII ra3 1
14 CepHblil aHTHAPUA U CEpHAasi KUCIIOTa 1
15 IpakTHyeckasi padora Ne 2. PernieHue s3KCIepUMEHTATBHBIX 1
3a7a4 10 TeMe «XalbKOTCHBD
16 Pemienue 3agay v BEITOTHEHUE YIIPAXKHEHUN 110 TEMaM 1
«l"anoreHs» U «XaabKOre€HbD»
17 OneMeHThI TOArPYIIHI a30Ta 1
18 Azor 1
19 AMMMAK ¥ COJTM aMMOHHSI 1
20 [pakTuueckass padora Ne 3.«[losydyeHue ammuaka u 1
U3yUYCHHE €r0 CBOWCTBY
21 Oxcupl a30Ta 1
22 A3OTHast KICIIOTa U €€ COITU 1
23 dochop 1
24 docdopuslii anruapu u GochopHbIE K UCIOTHI 1
25 IIpakTuyeckast padora Ne 4. PenieHne sKkCiepuMeHTalIbHBIX 1
3a71a4 10 TeMe «DJIEMEHThI MOJIPYIIIBI 30T
26 Yruepon 1
27 CoenuHeHnus yriepoaa 1
28 Kpemuuit 1
29 CoelMHEHUS] KPEMHUS 1
30 Ob6o0matomiee noBropenue mno teme «Hemeramnsn» 1
31 Koutpoabnast padora Ne 1 mo teme «Hemeramisny 1
OBIIUE CBOMCTBA METAJLJIOB ( 2 uaca)
32 CBo#iCTBa M METO/TBI ITOJTyYEHHs] METAJNIOB 1
33 CnuaBbl 1

METAJUJIBI I'VTABHBIX ITIOAT'PYIII (11 yacoB)




34 OO0mast xapakTepHCTHKA MIETOYHBIX METAIJIOB 1

35 Hatpuii u kanuit 1
36 CoeMHEHUS HATPHS U KaJIHsI 1
37 OO61mas XxapakTepUCTHKA SJIEMEHTOB IIIaBHOM moArpymnms! 11 1
TPYIIITBI
38 Maruuii ¥ ero coe IMHEHH 1
39 Kanbumii u ero coequHeHUs 1
40 JXKecTkocTh BOJIBI M cIOCOOBI €€ yCTpaHeHHS 1
41 ANIOMUHUK — XUMHUYCSCKHUN 3JIEMEHT M TIPOCTOE BEIIECTBO 1
42 CoenuHeHus aNIOMUHUS 1
43 Perirenue 3a1a4 v BBIMOMHEHNE YIPAKHEHHH 110 TEME 1

«MerTasl TiIaBHBIX TMOATPYIID»

44 IIpakTuyeckas padora Ne 5. Penienue skCepuMeHTaIbHBIX 1
3a7a4 1Mo TeMe «MeTasuTbl IIaBHBIX MOATPYIIIDY

METAJIJIBI HOBOYHBIX ITOAT'PYIIII (17 yacoB)

45 OO01as XapaKTEepUCTHKA MIEPEXOTHBIX METAJIOB 1
46 Xpom 1
47 CoenuHeHus xpoma 1
48 Mapranerg 1
49 XKene3zo kak XMMUYECKUH JIEMEHT 1
50 JKene3zo — mpocToe BemecTBo 1
51 CoenuneHus xenesa 1
52 Menb 1
53 IpakTuyeckas padora Ne 6.[loryuenne MeqHOTO Kymopoca. 1
[TonydeHue xene3HOro Kyrnopoca»
54 Cepebpo 1
55 3051010 1
56 uak 1
57 Pemenune 3a1a4 1 BBIIIOJIHEHUE YIIPAXXHEHUH 110 TEME 1
«MeTtanbl TOOOYHBIX TOATPYII»
58 IIpakTuyeckast padora Ne 7. PerieHne sKkciepuMeHTalbHbBIX 1
3ama4 1o TeMe «MeTtaJutbl HOOOYHBIX TOAIPYIIID»
59 IIpakTHyeckas padora Ne 8.«llomyyenne comu Mopa» 1
60 O0o061arolee MOBTOPEHHE M0 TeMe «MeTasuIbI»
61 KonTtposnnas padora Ne 2 o teme «MeTtamiby 1

CTPOEHME BEIIECTBA ( 8 uacos)

62 Slapo aroma. SlnepHbie peakiuu 1
63-64 | DnekTpoHHBIE KOHGUTYpAIMU aTOMOB 2
65 KoBanenTHas CBSI3b U CTPOCHUE MOJIEKYJT 1
66 Honnast cBsizb. CTpoeHUE HOHHBIX KPUCTAIIIOB 1
67 Meramnueckas cBsi3b. Kpucrammueckue pemeTku METaIOB 1
68 MeKMOTIeKyISIpHBIE B3aUMOJICHCTBUS 1
69 Oo6o061maroree mosTopeHue mo treme «CTpoeHUE BEIIECTBAY 1

TEOPETUUYECKOE OIIUCAHUE XUMHUYECKHUX PEAKIIUAM ( 17 uacos)

70 TenoBbie 3P PeKThl XMMUYECKUX PEAKIIUH 1
71 3akoH [ecca 1
72 Oneprus ['m60ca n KpuTepru CaMONPOU3BOIBHOCTH 1

XUMUYECKUX PEaKIUil




73-74 | Pemenue 3a7a4d o TeMe « XMMHUYECKask TEPMOTMHAMHUKAY 2
75 CKOpPOCTh XUMHUIECKON PEAKITHHN. 3aKOH JEHCTBYIOIINX Macc 1
76 3aBUCHMOCTb CKOPOCTH PEAKIHU OT TEMIIepaTyphl 1
7 Karammz. KatanmmzaTopsr 1
78 Xumnueckoe paBHoBecue. KoncTanTa paBHOBecus 1
79 IMpunnyn Jle [larense 1
80 [pakTndeckas padota Ne 9. «CKOpOCTh XUMHUUECKUX PEAKITHH. 1

XHUMHYECKOE PABHOBECHEY
81 HounHoe npousBeieHre Boabl. Bomopoauelii mokasarens 1
82 XHUMHUYECKOE PABHOBECHE B PACTBOPAx 1

83-84 XHUMHYECKHE HCTOUYHUKHU TOKA. DJIEKTPOJIU3 2

85 O6o0matomiee NOBTOPEHHUE 1O TeMe « T eopeTHIecKrue OCHOBBI 1

XUMUU
86 Konutponbhas pabora Ne 3 mo reme «TeopeTruueckre OCHOBBI 1

XUMUH

XUMHUYECKAS TEXHOJIOT'US (5 yacoB)

87 HayuHnbie npuHIIMTIBI OPraHU3aN XUMAYECKOTO 1

MPOM3BOJICTBA
88 [Tpon3BOACTBO CEPHOM KHCIOTBI 1
89 [IponsBoacTBO amMmmmaKa 1
90 [TpousBojacteo uyryna. [Ipon3BoACcTBO cTamu 1
91 [IpoMBINIIEHHBIN OpraHMYeCKUi CHATE3 1

XUMUS B MOBCEJTHEBHOW KU3HM ( 4 uaca)
92 XUMUS TUITA 1
93 JlekapCcTBEHHBIC CPEICTBA 1
94 KocmeTnueckune u mapgromMepHbIe cpecTBa 1
95 BrrToBas xumus 1
XUMUS HA CJOYKBE OBLIECTBA ( 3 uaca)
96 XUMUS B CTPOUTENHCTBE 1
97 XUMHUS B CEIIbCKOM XO3SHCTBE
98 Heoprannueckre Matepuast
XUMMS B COBPEMEHHOM HAYKE ( 4 uaca)

99 KontponbHas pabota Ne 4. «/toroBast KOHTpOJIbHAsI paboTa 1
100 MeTo10710THST HAYYHOTO HCCIIeIOBAHMS 1
101 Hcrounnkn xumudeckoit HHQOpMamu 1
102 Ob6o0matomiee noBropenue 3a Kype 11 kimacca 1




