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11 KJIIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBBI XUMUM

XAMHUYECKHA JJEMEHT. AToM. SIpo aroMa, HW30TONBL. OJIEKTPOHHAs
000J10uKa. DHEPreTUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTaiu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUsl AJIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAST KOHPUTYpALIUS aTOMOB.

[Tepuonnueckuii 3akoH u Ileproanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOT0O 3aKoHa U [leproandeckoil CUCTEMBI
XuMH4decKkux ieMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYINaM W TEPHOJIaM.
3HayeHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKass CBA3b. BHIBl XUMHUYECKOW CBA3U
(koBaJIeHTHAsl HEMOJISIpHAs W TIOJISIpHAs, MOHHAs, MeTaJindeckas). MexaHU3MBI
o0pa3oBaHUsl KOBAJCHTHOW XUMHUUYECKOW CBs3W (OOMEHHBIH W JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalleHTHOCTB. DIEKTPOOTPULIATENIBHOCT.
Crenenp okucieHus. oOHbI: KATHOHBI U @aHUOHBI.

BemecTtBa  MOJIEKYJIPHOIO M HEMOJEKYJISIPHOTO  CTPOEHHUs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. [HIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTANINYECKON PEIIETKH.

[lonsiTe 0 aucnepcHbIX cucteMax. VICTUHHBIE U KOJUJIOMJHBIE PaCTBOPHI.
MaccoBas 0J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCJIMHEHU. Homenknartypa
HEOPraHMYECKUX BEIIECTB. ['eHeTHMYecKas CBsI3b HEOPraHWYECKUX BEIIECTB,
IPUHAIIEKAIINX K Pa3TUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Knaccudukanmms — XUMHYECKUX — peakIuid B
HEOPraHUYECKOM U OpPraHUYeCKOM XHWMHHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTUU TP XUMUUYECKUX PEAKLIUSX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pas3au4HbIX (hakTopoB. OOpaTHUMBbIE
peakuuu. XuMHU4YecKoe paBHoBecue. MakToppl, BIUAIOIIHKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle laTtense.

DnekTponauTnyeckas auccouuanus. CuibHbIE U ciadble aneKkTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIAsl, HEUTPAJIbHAS, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEHIECTB W WX MPEBPAIICHUN:
neMoHcTparsa Tadnui «lleprogrueckas cucteMa XuMHUEeCKHX diaeMeHToB [[. .
MeneneeBay, U3y4eHUE MOJIETIEH KPUCTAUIMYECKUX PEHIETOK, HAOMI0ICHUE U



OMHUCaHuEe AEMOHCTPAIIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3iokKeHUE MEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KAaTAIM3AaTOPA, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHUBEPCAJIBHOIO HHJMKATOpAa, pPEAKUUU HOHHOIO0 OOMeHa),
MPOBECHUE MPAKTUUECKON paboThl «BiusHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEAKLIANY.

Pacuértnblie 3a1aun.

Pacy€Ttel 1O ypaBHEHMSAM XUMHUUYECKMX pEaKUUH, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C MCIIOIB30BAHUEM TMOHATHS «MacCOBast
JIOJISI BEIIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilomoxxenune HemetraiuioB B llepuoguueckont  cucreme
xumuueckux snemeHtoB JI. M. MenpaeneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB.
®dusnyecKkue CBOWCTBA HEMETA/UIOB. AJIJIOTPONUS HEMETAUIOB (Ha MpuUMeEpe
KHUCIIOpOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXHEWUIIMX HEMETAIIOB (TAJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga U KpeMHHUS) W HUX  COCAMHEHMA  (OKCHIIOB,
KUCJIOPOACOAEPKAIIUX KUCTOT, BOJIOPOJAHBIX COCTMHEHU ).

[IprMeHeHne BaXXHENIIINX HEMETAIIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxenne merauioB B Ilepruoanyeckord CUCTEME XMUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0YEK
atoMoB MeTtauioB. O0mme ¢uzudyeckue cpoiicTBa MeTaioB. CIuiaBel METAILIOB.
DIIEKTPOXUMUUECKUN psii HAPSHKEHU METAJIIOB.

XUMUYECKHNE CBOMCTBA BaKHEWIIMX METAJJIOB (HATPUM, KM, KaJbILIHi,
MarHui, aJlOMUHUM, [IUHK, XpOM, JKEJI€30, M€Jlb) U UX COCIMHEHMUIA.

OO6mue crmocoObl ToydeHus: MeTauioB. IlpuMeHeHre MeTalloB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YUYE€HHUS BEIIECTB M HX IPEBPAIICHUMN:
U3y4YeHHe KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3I0OB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HaOJI0JeHHEC W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX ONMBITOB (B3aMMOJICHCTBHE THUIPOKCHIA ATIOMHUHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0Y€eH, KaueCTBEHHBIC peaKI[Mi Ha KAaTUOHBI METAJIJIOB).

Pacuértnblie 3amaun.

Pacuérel mMaccel BemecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce€ WJIU OOBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIU OJHO
W3 BENIECTB UMEET MPUMECH.

XuMHSA ¥ )KU3Hb



Ponp xumMum B oOecrieuyeHUH KOJOTHYECKOM, YHEPreTUYeCKOM U MHUILEeBOM
0€30MacHOCTU, pa3BUTUM MeAuIMHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOHMX HAYYHBIX MPUHLIUNAX MOPOMBIIUICHHOTO
MOJIYYEHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEWIIUE CTPOUTEIIbHBIE
MaTepUuayibl, KOHCTPYKUMOHHBIE MaTepuaibl, KpacKh, CTEKIO, KepaMHKa,
MaTepUaNIbl U1 JJIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE W MHUHEPAJbHBIE
yI00peHus.

XuMHUSL U 3J0pPOBbE 4YEIIOBEKA: IpPaBWiIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOIO UCIIOIB30BaHUS MPENapaToB OBITOBOM XUMHUU
B IIOBCEITHEBHOM KU3HMU.

MexrnpeamMeTHbIE CBA3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBA3€d NpH  HM3YYeHUHM OOmed u
HeopraHmyeckoi xumuu B 11 Kiacce oCylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KakK
OOIIMX ECTECTBEHHO-HAYUYHBIX TOHSITHUH, TaK W TIOHATUM, SBISIIONIAXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHBbIC TOHSITHUS: HAay4dHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKAlMs, TEPUOJUYHOCTh, HaOIIOACHUE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: MaTepus, JHEPIUsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HUOH,
U30TOII, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJHEPIreTUYECKUIN YPOBEHbB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKHE BEIUYMHBI M EIUHUIBI UX
U3MEPEHHUS], CKOPOCTb.

buonorusi: kneTka, oOpraHuM3M, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAaeMble, TOILIUBO,
pecypchl.

TexHonorusi: XuMH4YECKasi MPOMBIIUIEHHOCTb, METAJLUTYPIUs, ITPOU3BOACTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJCTBO, IHILEBAs
MPOMBIIINICHHOCTh,  (papMareBTHYeCcKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IIpernaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€PHAJIOB,
3JIEKTPOHHAS MPOMBIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHW HA BA30BOM VPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHUMA

JIMUYHOCTHBIE PE3YJIbTATHBI

|. Tlnanupyemble pe3yJIbTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa.

1.1. JIluuHOCTHBIE Pe3yJabTAThI.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOIIEHUH 00yUaronmxcs K cede, K CBOeMY 310POBBI0, K MO3HAHUIO cedsi:

OpUCHTal A O6y"IaIOHII/IXC$[ Ha OOCTHIXKCHUC JIMYHOI'O CHACTBA, pCaIM3allui0 IMO3UTUBHBIX KU3HCHHBIX ICPCIICKTUB, MHUIIUATHBHOCTD,
Kp€aTUBHOCTb, TOTOBHOCTb U CIOCOOHOCTD K JJMYHOCTHOMY CaMOOIIPCACIICHHIO, CIIOCOOHOCTH CTaBUTh oejim U CTPOUTH KU3HCHHBIC
IJTAHBI,

TOTOBHOCTb U CIIOCOOHOCTh OOecneunTh cebe M CBOUM OJIM3KUM JOCTOMHYIO KH3Hb B IPOLIECCE CAMOCTOSITENIbHOM, TBOPUECKOH U
OTBETCTBEHHOM JEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH 0OYHArONINXCS K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH
BBIpa0aThIBaTh COOCTBEHHYIO TIO3UIUIO MO OTHOMICHHIO K OOIIECTBEHHO -MOJIUTHYECKUM COOBITHSM ITPOIILIOTO U HACTOSIIEr0 Ha OCHOBE
OCO3HAHWUSI, 1 OCMBICIICHUSI HICTOPHUH, JyXOBHBIX IEHHOCTEH U TOCTIKCHHUI HAIIEH CTPaHbI;

TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U CAMOBOCHHUTAHHUIO B COOTBETCTBUH C OOIIEUEIOBEYECKUMH IIEHHOCTSIMU
U UJleajlaMi TPayKIaHCKOTO 00IIecTBa, MOTPEOHOCTh B (PM3MUECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHSIX CIIOPTHBHO -03/J0POBUTEIBHON
IeATeNbHOCTBIO;

NPUHATHE U pean3anus IeHHOCTEH 3J0pOBOTr0O M Oe30MacHOro 00pasa XHU3HHU, OEpeXHOE, OTBETCTBEHHOE U KOMIICTEHTHOE OTHOILIICHHUE
K COOCTBEHHOMY (PU3UYECKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO;

HETIPUATUE BPEHBIX MPUBBIUCK: KYPEHHS, YIOTPEOICHUS aJIKOT0JIsI, HAPKOTHKOB.

JIn4HOCTHBIE Pe3yJIbTAThI B c(hepe oTHOMEHUIT o0yuaromuxcs K Poccun kak k Pogune (OteuecrBy):

poccnﬁcxaﬂ NACHTUYHOCTD, CIIOCOOHOCTh K OCO3HAHHUIO pOCCI/II>'ICKOl>'I HJICHTUYHOCTU B IMOJUKYJIBTYPHOM COLUYME, UYYBCTBO
MMPHUYACTHOCTHU K HCTOpHKO-KynLTypHOfI O6H_IHOCTI/I pOCCHﬁCKOFO Hapoaa u Cy,Z[L6C POCCI/II/I, NaTpuoTru3M, TOTOBHOCTH K CIIYKCHUIO
OTGHCCTBy, €ro 3allIuTe,

YBaXKCHHUEC K CBOCMY HapoAdy, YYBCTBO OTBCTCTBCHHOCTH IICPCH POI{HHOﬁ, ropaocrtu 3a CBOI Kpaﬁ, CBOIO POI[I/IHy, nponuioe "
HAaCTOAICC MHOTOHAITMOHAJIIBHOTO HApOaa POCCI/II/I, YBAXKCHUC K TOCYAAPCTBCHHBIM CUMBOJIAM (I‘Cp6, (bHaF, FI/IMH);



e (QopMupoBaHHE YBRXKCHHS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY si3bIKy Poccuiickoit ®enepanuu, SBISIOMIEMYCS OCHOBOU
POCCHIICKON UACHTUYHOCTH U IIIaBHBIM (DAKTOPOM HAIIMOHAIBHOTO CaMOOTIPE/ICIICHNUS,
e BOCIIMTaHUE YBOXECHUS K KYJIbTYpE, A3bIKaM, TPAIUIUSAM U 00bIYasiM HApOJIOB, MpokuBatoux B Poccuiickoit deneparumu.

JINYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOLIEHUI 00y4alOIIUXCS K 3aKOHY, FOCYAaPCTBY U K I'PAKIAHCKOMY 00IIIECTBY:

e TIPaXJIAHCTBEHHOCTb, TPa)XJAaHCKAs TMO3MIMS AKTMBHOIO M OTBETCTBEHHOI'O YJI€HA POCCHUHCKOro OOIIECTBa, OCO3HAIOUIET0 CBOM
KOHCTUTYLIMOHHbIE TIpaBa W OOS3aHHOCTH, YBAXKAIOLIEr0 3aKOH M MPaBOMOPSAOK, OCO3HAHHO IPUHUMAIOIIETO TPaJAULMOHHbBIE
HallMOHAJIbHBIE U 00I1I€YeI0BEYECKIE TYMaHUCTUYECKHE U JEMOKPAaTHYECKHE IEHHOCTH, TOTOBOTO K Y4aCTHIO B 00II€CTBEHHOU KU3HU;

e TMPU3HAHHE HEOTUYXJAAEMOCTH OCHOBHBIX MpaB U CBOOOJ YEIOBEKA, KOTOPBIE MPHUHAJUIEKAT KaXJAOMYy OT POKIEHHS, TOTOBHOCTb K
OCYILIECTBJIEHUIO COOCTBEHHBIX IMpaB M cB0OOJ 0e3 HapylleHHs IMpaB, U CBOOOJ APYTHUX JHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE
mpaBa M CBOOOJBI UEJIOBEKa W TpakJaHWHA COTJIAaCHO OOUIENpPU3HAHHBIM MPUHIUIAM W HOPMaM MEXIyHApOJHOTO IpaBa U B
cootBercTBUM ¢ KoHcTuTynmen Poccuiickont @enepannu, MpaBoBas U MOJUTHYECKAs! TPAMOTHOCTb;

e  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOE Ha JMajore
KYJIBTYp, @ TAaKXKe pa3Iu4HbIX (POpPM 0OIIIECTBEHHOTO0 CO3HAHUS, 0CO3HAHUE CBOETO MECTa B MOJIUKYITYPHOM MHUpE;

e MHTEPUOPHU3ALUSA LICHHOCTEH IEMOKPATUU U COLMAIBHOM COJIMAAPHOCTH, TOTOBHOCTh K JTOTOBOPHOMY PETYJIMPOBAHMIO OTHOLIEHUH B
IPYIIIE WU COLUAIbHON OPTaHU3ALNH;

e TOTOBHOCTb OOYYaIOIIMXCS K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUH PEIIECHUM, 3aTparuBaroIMX UX IpaBa U UHTEPECH], B TOM YHCIIE B
pa3nuuHbIX (popMax OOIIECTBEHHON CaMOOpraHu3alui, CaMOYIPaBJICHUs, OOIECTBEHHO 3HAYUMOH 1€ TEIbHOCTH;

e IIPUBEPKEHHOCTb UJAEAM HWHTEPHALMOHAIM3MA, JAPYXKObl, pPaBEHCTBA, B3aUMOINOMOIIM HApOJOB; BOCIUTAHME YBA)XKUTEIBHOTO
OTHOILIEHMSI K HAlIMOHAJIbHOMY JIOCTOMHCTBY JIIOJIEH, UX YyBCTBAM, PEIUTUO3HBIM YOEKACHUAM;

e TOTOBHOCTb OOYYaIOIIMXCS MPOTHBOCTOATH UAEOJIOTUM 3KCTPEMM3MA, HAIlMOHAIN3Ma, KCEHO(MOOUH; KOPPYNLUHU; AUCKPUMHUHALUYU TI0
COLIMAIIBHBIM, PEJIUTMO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM U APYTUM HETaTUBHBIM COLMAJIBHBIM SIBJIICHUSIM.

JInyHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00YYAIOUIUXCS ¢ OKPYKAKIIUMU JIIOIbMU:

e HPAaBCTBEHHOE CO3HAHWE M MOBEJCHUE HA OCHOBE YCBOCHUS OOINEYETOBEYCCKHX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMUS U TIOBEICHUS B
MOJIUKYJABTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH IUAJIOr C APYIUMH JIIOJbMH, JAOCTHraTh B HEM B3aWMOIIOHMMAaHUS,
HAXOJIUTh OOIIUE IIETH U COTPYIHHYATD JUIS UX JOCTHIKCHUS;

e TMPHHATHE TYMaHUCTUYECKHX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U JOOpOXKeIaTeIbHOE OTHOIICHHUE K JPYrOMY YEIIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO;

e CIOCOOHOCTH K CONEPESIKUBAHHIO M (POPMUPOBAHHE MO3UTHBHOTO OTHOIICHHUS K JIFOJSAM, B TOM YHCIE K JIMIAM C OTPaHHMYCHHBIMH
BO3MOKHOCTSIMH  3JI0POBbsi M HWHBAJIWIAaM; OEpPEeXKHOE, OTBETCTBEHHOE W KOMIICTCGHTHOE OTHOIICHHE K (U3UYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBBIO JAPYTHX JIFOJICH, YMEHUE OKa3bIBATh IMEPBYIO MTOMOIIIb;



e (opMupoBaHHE BBHIPAKEHHOW B MOBEJACHUU HPABCTBEHHOW MO3MILIMH, B TOM YHCIIE CHOCOOHOCTH K CO3HATEIBHOMY BBIOOPY 100pa,
HPaBCTBCHHOI'O CO3HAHUA W IMOBCACHUSA HAa OCHOBC YCBOCHUA 06H.IC'-ICJIOBC‘-I€CKI/IX L[eHHOCTef/'I 1 HPAaBCTBCHHBIX YYBCTB (‘-ICCTI/I, J0Jira,
CIPaBEUIMBOCTH, MUJIOCEPIUS U IPYKEI00us);

e pa3BUTHE KOMIICTEHIMH COTPYIHHUYECTBA CO CBEPCTHUKAMH, NETbMH MJIQJIIETO BO3PAcTa, B3POCIBIMH B 00pa3oBaTEIbHOMU,
OOIIIECTBEHHO MOJIE3HOH, y1eOHO-HCCIIE0BATENbCKOM, TPOEKTHOM U IPYTruX BUAAX AESTEIbHOCTH.

JInYHOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOLIEHUI 00yUaIOIIUXCS K OKPYKAIOIIEMY MHPY, *KMBOii PUPO/Ie, XY/A0:KECTBEHHOH KYJIbTYpe:

e MHpOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHUsS HAyKd, 3HAYMMOCTHM HAyKH, TOTOBHOCTh K Hay4yHO-
TEXHUYECKOMY TBOPYECTBY, BIIQJICHHME JOCTOBEPHOW HH(POpManueld O TMepeloBbIX MJOCTH)KEHUAX M OTKPBITUAX MHPOBOM H
OTEUECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE MUpa 1 OOIIECTBa;

e TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOLICHHE
K HEMPEepbIBHOMY 00pa30BaHMIO KaK YCIOBUIO YCHEHTHON MPodecCHOHANBbHOM U 0OLIECTBEHHOH JeATeIbHOCTH;

e DJKOJIOTMYECKas KyJabTypa, Oepe’kHOE€ OTHOILIEHHUS K POJHOM 3emiie, MpUpoJHbIM OorarctBam Poccum M Mupa; MOHMMaHUE BIIMSIHUS
COLIMAJILHO-3KOHOMMYECKUX MPOIIECCOB Ha COCTOSIHUE MPHUPOJHON U COIMANIbHOM Cpeibl, OTBETCTBEHHOCTh 32 COCTOSIHME MPHUPOIHBIX
pPECypCOB; YMEHUS U HABBIKM Pa3yMHOIO IPUPOJIOIOIIb30BAHNS, HETEPIIUMOE OTHOLIEHHUE K JEHCTBUSAM, IPUHOCSIINUM BpEJ SKOJOTHH;
MPUOOpPETEHUE OTBITA SKOJIOTO-HAMPaBIEHHON AESITeIbHOCTH;

e BCTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00yCTPONUCTBY COOCTBEHHOTO OBbITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOLIEHUI 00y4alOIIHUXCH K ceMbe U POAUTEISIM, B TOM YHCJIe MOATOTOBKA K CeMeHHOM KU3HU:

e OTBCTCTBCHHOC OTHOIICHHEC K CO3IaHNIO CEMbU HAa OCHOBC OCO3HAHHOI'O IIPHUHATUSA HeHHOCTefI ceMeHoMn JKH3HHU,
e  TIOJIOKUTEIHHBIN o6pa3 CEMbH, POAUTECIIBCTBA (OTHOBCTBa nu MaTepI/IHCTBa), HHTCpUOpU3alrd TpaJuIUOHHBIX CEMEHHBIX [ICHHOCTEH.

JInuHoCTHBIE pPe3yJbTaThl B c(pepe OTHOLIEHUsI 00yUalOIIUXCS K TPYAY, B cdepe coUATbHO-IKOHOMUYECKHUX OTHOIIEHUI:

® YBA)XCHHC KO BCEM (I)OpMaM CO6CTB€HHOCTI/I, T'OTOBHOCTD K 3alllUTC CBOCH CO6CTB€HHOCTI/I,

e  OCO3HAHHBII BLI60p 6yz[ymel71 HpO(I)eCCI/II/I KaK IyTb U CIoco0 peajm3annun COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;,

e TOTOBHOCTH 06yqa}oumxcsl K pr,Z[OBOI‘/’I HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH KAaK K BO3MOKHOCTHU YYAaCTHUA B PCIICHUU JIMYHBIX,
O6H_ICCTBCHHBIX, TroCyadapCTBCHHBIX, 06H_ICH8.I_II/IOH8.J'IBHBIX HpO6J’I€M;

° HOTpe6HOCTB TPYAUTHCA, YBAXKCHUC K TPYAYy U JIOIAM Tpydad, TPYAOBBIM JOCTHXCHUSAM, I[O6POCOBCCTHO€, OTBETCTBCHHOC H
TBOPYCCKOC OTHOUICHUC K Ppa3HbIM BUJaM TpYI[OBOP'I ACATCIIBHOCTH,

e TOTOBHOCTH K C&MOO6CJ’Iy>KI/IBaHI/IIO, BKJIrO4as o6yquI/Ie 1 BBIIIOJTHCHUEC JOMAaIllHUX 0053aHHOCTEH.



JIMYHOCTHBIE pe3yJbTaThl B ccl)epe (l)l/l3l/l‘leCKOF0, MICUXO0JOI'MYE€CKOro, COnNuajJbHOro 1 akaicMu4eCKoro 6.]131"01'[0.]'[)"11/[5[ Oﬁy‘lalOIIII/IXCH:

e (¢usnuecKoe, SMOIMOHATIBHO-IICUX0JIOTHYECKOE, COIMANbHOE Onaronony4yne o0ydaromuxcs B )KU3HU 00pa30BaTeIbHON OpraHu3aluy,
OLIYIICHNE IeTbMHU 0€30MaCHOCTU U NCUXOJIOTHYECKOro KoM(popTa, HH(POPMAIIMOHHON O€30I1aCHOCTH.

1.2. MeTanpeMeTHbIE Pe3yJbTAThI

1.2.1. Pery1issTUBHBIE YHHBepPcaJbHble yueOHbIE TeiicTBUSA

BbInycKHHK HAyYUTCS:

e CaMOCTOSITENIBHO OMPEENATh LENH, 3a7aBaTh MapaMeTphbl U KPUTEPUH, 10 KOTOPHIM MOYKHO OTIPEIENIUTh, UTO LIEIb IOCTUTHYTA;

e OLIEHUBATh BO3MOYKHBIE MOCIEICTBUS JOCTHKEHHUS MIOCTaBICHHON LEIH B JIEATEIbHOCTH, COOCTBEHHON JKU3HU M KU3HU OKPYKAIOUINX
JII0JIeH, OCHOBBIBAsCh HAa COOOPAXKEHUSIX 3TUKH U MOPAJIH;

e CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN I€ATEIHbHOCTH U )KU3HEHHBIX CUTYalHUsIX;

e OILICHUBATh PECYPCHI, B TOM YUCIIE BPEMs U Ipyrue HeMaTepuallbHbIe PECYPChbl, HEOOXOAUMBIE AJIsl TOCTUKEHUS OCTaBJIEHHOM 1IeJIH;

e BBIOMpATh MyTh JOCTHKEHHS L€JIU, IUIAHUPOBATh PELICHHE MOCTABICHHBIX 3a/a4, ONTUMH3HUPYSl MaTepUalIbHblEe U HEMaTepHUasbHbIE
3aTparsl;

e  OpPraHM30BBIBaTH IPPEKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX JUI AOCTUKEHHSI IOCTaBICHHON 1€,

e COIOCTABJIATH MOJIyYEHHBIH pe3ybTaT AEATEIBHOCTH C IOCTABICHHOM 3apaHee LENbIO.

1.2.2. Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe eiicTBHSI

BbINyCKHUK HAYYUTCS:

e HCKaTh U HAXOIHUTh 00OOIIECHHBIE CIOCOOBI PEIICHHS 3a[a4, B TOM YHCIE, OCYIICCTBIATh Pa3BEPHYThIH WHPOPMAIIHOHHBIH MOUCK U
CTaBUTh HAa €r0 OCHOBE HOBbIC (YyuecOHbBIC M MMO3HABATEIbHBIC) 3a/1a4H;

e KPUTHYECCKH OLICHMBATH U HHTEPIPETUPOBATh HH(POPMAIMIO C Pa3HBIX MMO3HUIIMI, PACIIO3HABATh M (PUKCUPOBATH IPOTHBOPEYHS B
HHGOPMALIMOHHBIX HCTOYHHKAX;

e HCIOJH30BAaTh PA3JIMYHBIC MOJICILHO-CXEMATHUSCKUE CPEICTBA VIS MPEICTABICHHS CYIICCTBEHHBIX CBS3eH W OTHOIICHUH, a TaKKe
MPOTHBOPEUUH, BBISBIICHHBIX B MHPOPMAIIMOHHBIX HCTOUYHUKAX;

e HAXOJUTh M NPUBOJUTH KPUTHUYCCKHE apPTYMEHTHI B OTHOIICHUU JICHCTBUN M CYXJIECHHUH IPYroro; CHOKOWHO M Pa3yMHO OTHOCHUTHCS K
KPUTHYCCKUM 3aMEUYaHUsIM B OTHOIICHUU COOCTBEHHOTO CY)KJICHHUS, PACCMATPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

e BBIXOJIUTH 32 PAMKH YU4EOHOTO TpEeMETa M OCYIIECTRIIATh IeJICHANPABICHHBINA TTOUCK BO3MOXHOCTEH IS IIUPOKOTO MEPEHOCA CPE/ICTB
U CII0COOO0B JICHCTBUS,



e BBICTpaWBaTh HWHIUBUAYAJbHYIO OO0pa30BaTENIbHYIO TPACKTOPHUIO, YUYUTHIBAS OTPAHMYCHHS CO CTOPOHBI JPYTUX YYacTHUKOB U
peCypCHBIE OTpaHUYCHUS;
e  MEHATH U yJEPKUBATH Pa3HbIC NIO3ULMHU B TIO3HABATEIBLHOMN JEATEIBHOCTH.

1.2.3. KoMMyHUKATHBHbIE YHUBePCAJIbHbIE YUeOHbIe el cTBUSA

BbInycKHHK HAyYUTCS:

e OCYIIECTBJISTH JIETOBYIO KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAMU, TaK M CO B3POCIBIMU (KaK BHYTPU 00pa30BaTEIbHOM OpraHHU3aIlii, TaK
U 3a ee Tmpenenamu), MoAOWpaTh MMAPTHEPOB YIS JACJTOBOM KOMMYHHMKAIIMM MCXOAS W3 COOOpaKeHUW pe3ylbTaTUBHOCTH
B3aMMOJICHCTBUS, a HE JIMUHBIX CUMITATHH;

e TIPU OCYIIECTBICHUU TPYIIOBONW pabOThl OBITH KaK PYKOBOIUTENIEM, TaK W UYJICHOM KOMAaHJIbI B Pa3HBIX POJIIX (Te€HEpaTop HIEH,
KPUTHUK, UCTIOJTHUTENb, BBICTYMAIONTUN, SKCIIEPT U T.]1.);

e KOOPJWHHUPOBATH U BBHITIOJHATH PAOOTY B YCIOBUSAX PEATHHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBHS;

e DPa3BEpPHYTO, JIOTUYHO W TOYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIB30BAHMEM aJICKBATHBIX (YCTHBIX M NMHUCHBMEHHBIX) S3BIKOBBIX
CPEHCTB;

e pacmo3HaBaTh KOH(MIUKTOICHHBIC CHUTyallUM W TPEAOTBpAIiaTh KOH(MIMKTHI 10 WX aKTUBHOW asbl, BBICTpAWBATH JCIOBYIO WU
00pa3zoBaTeIbHYI0O KOMMYHHKAITUIO, U30€Trast THYHOCTHBIX OLICHOYHBIX CYXKJICHUH.

IIpenmeTHble pe3yibTAThI:
B pe3yabTaTe n3yyeHusi y4eOHOro npeaMera « XMMUs M IKOJIOTHSD HA YPOBHE CpeHero o0mero oopa3oBaHus:

BbinmycKkHUK HA 0230BOM YPOBHE HAYUYMTCS:

e packpbiBaTh Ha MPUMEPAX POJIb XUMUU B (POPMUPOBAHUU COBPEMEHHON HAay4YHOW KapTUHBI MUPAa U B MPAKTUYECKOU AEATETBHOCTU
YelI0BeKa;

e JIEMOHCTPUPOBATH HA MPUMEPAX B3AUMOCBSI3b MEXKIY XUMHUEH U JPYTMMU €CTECTBEHHBIMU HAYKaAMU;

e  packpbIBaTh Ha MpUMEpax MOJOKEHUS TEOPHH XUMHUECKOTO cTpoeHust A.M.bytieposa;

e moHuMaTh ¢pusznueckuit cmeica [lepuonnyeckoro 3axona J[.Ml.MeHaeneeBa u Ha ero OCHOBE OOBSICHITH 3aBUCUMOCTh CBOICTB
XUMHUYECKUX DJIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB OT IEKTPOHHOTO CTPOEHUS aTOMOB;

e OOBICHATH MPUYMHBI MHOTO0Opa3us BEIIECTB HA OCHOBE OOIINX MPEICTaBICHUI 00 X COCTaBE U CTPOCHUH,

e TMPUMEHSATH MPABUJIA CUCTEMATHYECKONH MEXIYHAPOTHOM HOMEHKIIATYPhI KaK CPEeICTBA Pa3NTUUYCHUs U UACHTU(DUKAIINK BEIIECTB 0 UX
COCTaBY U CTPOCHUIO;



e COCTaBISTH MOJICKYJSIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHWYECKUX BELIECTB KaK HOCUTENEeH nH(OpMAIMK O CTPOCHHUN BEUIECTBA, €T0
CBOMCTBAaX U MPUHAUIEKHOCTH K OIPEACICHHOMY KJIACCy COCMHEHUN;

e XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA 10 COCTaBy, CTPOECHUIO U CBOMCTBAM, YCTaHABJIUBATh IPUUMHHO-CIIEJICTBEHHBIE CBSA3H
MEXY JJaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

e TIPUBOAUTH NPHUMEPHl XUMHUYECKMX PEAKIMH, pacKpbIBalOIIMX XapaKTepHbIE CBOMCTBA TUIMYHBIX IMPEACTABUTENEH KJIaccoB
OpPraHUYeCKUX BEUIECTB C IETbI0 MX UICHTH(PUKAIUN 1 0OBSICHEHUS 00JIaCTH TPUMEHEHHS;

e IPOTHO3UPOBATH BOZMOKHOCTH MPOTEKAHUS XUMUUYECKUX PEaKIMii HA OCHOBE 3HAHUU O TUIAaX XMMUYECKOW CBSI3U B MOJIEKYJaX
peareHToB M X PEeaKIIMOHHOM CIIOCOOHOCTH;

e HCIOJb30BaTh 3HAHUS O COCTABE, CTPOEHUHU M XUMHUECKHUX CBOMCTBAaX BELIECTB JJIsl 0€3011aCHOTO MPUMEHEHUS B IPAKTUYECKOM
NeSITeNIbHOCTH;

e TPUBOAMUTH NMPUMEPHI MPAKTHUUECKOTO HCMOJIb30BaHUS MPOIYKTOB MepepabOTKU He(PTH W MPUPOJHOTO ra3a, BHICOKOMOJEKYISPHBIX
COEJIMHEHUH (IOJIMATUIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

e TPOBOJUTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BELIECTB: TIUIEPUHA, YKCYCHOW KHCIOTBI, HEMPEICIbHbBIX KUPOB, TITHOKO3bI,
KpaxMmaja, OEJIKOB — B COCTaBe MUIIEBBIX IPOAYKTOB U KOCMETUUYECKUX CPEJICTB;

e  BIJIAJETh MpaBUIAMU U IPUEMaMU O€301acHOM pabOThl ¢ XUMUYECKMMHU BEIIECTBAMU U JaOOPATOPHBIM 000PYIOBaHHUEM;

e YCTaHABJIMBATh 3aBHCUMOCTb CKOPOCTH XMMMYECKOH PEAKIMU U CMEIIEHHMs] XUMHUYECKOTO0 PaBHOBECUS OT Pa3IM4HBIX (aKTOPOB C
LIEJIBIO OTIPE/IEIICHUS ONITUMAIIBHBIX YCIOBUH MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

e IPUBOJUTH IPUMEPHI TMJIPOJIN3A COJIEH B MOBCEIHEBHON )KU3HU YEJIOBEKA;

e IPUBOJUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIMi B MPUPOJIE, IPOU3BOJICTBEHHBIX MIPOLECCAX U KU3HEIEATEIbHOCTH
OpPraHU3MOB;

e IPUBOJUTH IPUMEPbl XUMHUECKUX PEAKLUH, PACKPHIBAIOIIMX OOLIME XUMHUECKUE CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB U
HEMETaJIOB;

e IIPOBOJUTH PACUYEThl HA HAXOKJICHHUE MOJIEKYJSPHON (OpMyibl yrieBoJopoja MO HPOAYKTaM CrOpaHMs U IO €ro OTHOCHTEIbHOM
IUIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISIIIUX B €r0 COCTaB;

e BJIAJIETh NpaBWJIaMU 0€3011aCHOTIO OOpaIleHus C AKUMHU, TOPIOYMMHU U TOKCUYHBIMH BELIECTBAMU, CPEJCTBAMU OBITOBOM XUMUU;

e  OCYILECTBJIATh NOUCK XUMUYECKOI HH(OpMALMY IO HA3BaHUAM, UJCHTU(UKATOPAM, CTPYKTYPHBIM (hOpMYsiaM BEIECTB;

e KPUTMYECKH OLIGHUBAThb U HUHTEPIPETHUPOBATH XUMHUYECKYI0 HH(OPMAIMIO, COJACPXKALIYIOCS B COOOLIEHHAX CPEACTB MacCOBOM
uHpopmanuu, pecypcax MHTepHeTa, HaydHO-HONMYJSPHBIX CTAaThAX C TOYKH 3PEHMS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B IIEJAX
BBISIBJIICHUS OIIMOOYHBIX CYXKJIEHHH U (hopMUpOBaHUS COOCTBEHHOM MO3UINH;

e MPEJCTABIATH MYyTH PELICHHs TJI00aTbHBIX MTPOOIEeM, CTOSIIUX Mepel UeIOBEYECTBOM: IKOJIOTMUECKUX, IHEPTeTHUECKUX, CHIPhEBBIX, U
POJIb XUMHH B PELIEHUHU 3TUX MTPOOIIEM.

BpinyckHHUK Ha 0a30BOM yPOBHE IOJIYYHT BO3MOKHOCTh HAYYHThCS:



e  WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHE U HBOJIIOIMIO OPTaHUYECKOM XUMHUM KaK HAyKU Ha Pa3JIMYHBIX UCTOPUUECKHUX ATarax ee
pa3BUTHS,

e WCIOJIH30BATh METObl HAYYHOTO MO3HAHUS MPU BHITIOJHEHUH MPOEKTOB U y4eOHO-UCCIIEIOBATENBCKUX 33/1a4 0 U3YyYEHHUIO CBOMCTB,
croco0O0B TOJIy4eHHS ¥ PACTIO3HABAHUSI OPTAHUYECKHUX BEIECTB;

e OOBACHATH MPUPOAY U CIOCOOBI 0OPa30BaHUS XUMUUYECKOW CBSI3U: KOBAJICHTHOMW (MOJISIPHOM, HETOJSIPHOM ), MIOHHOM, METAJUTHYECKOM,
BOJIOPOJHOM — C IIEJIBIO OTIPEICTICHUSI XUMUYECKON aKTUBHOCTHU BEIIIECTB;

e YCTAaHABJIMBATh T€HETHYECKYIO CBSI3b MEXKIY KJIacCaMHU OPraHMYECKUX BEIIECTB JIsl 0OOCHOBAHUS MPUHIUIMUAILHON BO3MOXHOCTH
TOJTYYSHUST OPraHUYECKUX COCTMHEHHUH 3aJJaHHOTO COCTaBa M CTPOCHUS;

e YCTaHaBJIMBATh B3aHUMOCBSI3M MEXIYy (akTaMH W TEOpUEH, MPUYUHON W CIEJACTBHEM NPH aHAIN3€ MPOOJIEMHBIX CUTYaIHil U
000CHOBAaHUY TTPUHUMAEMBIX PEIICHUN HA OCHOBE XMMUYECKUX 3HAHHI.

IMPEAMETHBIE PE3VJIbTATHI
11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «O011mas 1 HeopraHudecKas XUMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh NPEJACTABICHUN: O XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHOM KApTUHBI MHUpPa, POJIH
XUMUU B TIO3HAHUHW SBJICHUN TMPUPOABI, B (HOPMUPOBAHUM MBIIUICHUS W KYJIBTYPbl JUYHOCTH, €€ (DYHKIIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHYSCKUX 3a7a4 M AKOJOTUUYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJITHOU CPEJIE;

BJIaJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS (XUMUYECKUHN DJIEMEHT,
aToM, H30TOI, S-, P-, d- 2JIEKTPOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISAPHBIA OO0BEM, BAJIEHTHOCTD,
AJIEKTPOOTPUILIATEILHOCTD, CTENIEHb OKUCJICHUS, XUMHUYECKasl CBI3b (KOBaJCHTHAs, MOHHAs, METAJUIMUYECKasi, BOJAOPOIHA),
KPUCTALUINYECKAs] PEHIETKA, TUMbl XUMHUYECKHX PEAKIHM, PACTBOP, JICKTPOJIUTHI, HEAIEKTPOJMUTHI, SICKTPOIUTHUECKAS
JMCCOLIMAIINSI, OKHUCIUTENIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW pEaKIMh, XUMHUYECKOE pPaBHOBECHE), TCOPUH U
3aKOHBI (TCOPHS JICKTPOJUTHUECKON AUCCOIMAINY, iepuoandeckuit 3akoH . . MenaeneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPAHECHUS W TPEBPAIICHUS DHEPTHUU MPU XMUMHUUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOINYECKUN
SI3bIK XUMHWHW, MUPOBO33PEHUYECKHUE 3HAHMS, JISKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX
SIBJICHUM, (PAKTOJIOTMYECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, MOJYYCHHM W OE30MaCHOM HCIIOJb30BAHUN BaXKHEHIITHX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKOHN JAEATEIHHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHHUI BBISABIATH XapaKTEpHbIE NPU3HAKU TOHATHM, YCTAaHAaBIMBAaTh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU OIMCAHUHA HEOPIraHUYECKUX BEIIECTB U UX NIPEBPAILCHUI;

c(OpPMHPOBAHHOCTh YMEHUH HCIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY JJisi COCTaBiIeHUs (OpMyN BEIIECTB U
YPaBHEHHM XUMHUYECKHUX peakuui, cucremarnueckyro HoMmeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblii ras, yrJIeKUCIbIA ra3, aMMHakK, raimi€Has M3BECTb, HEralmi€Has HW3BECTb, MUThEBas
coJla, MUPUT U JPYTHeE);

c(OPMHPOBAHHOCTh YMEHUU OMNpEAENSITh BAJEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IUYHOrO0 COCTaBa, BUJ XMUMHUYECKOW CBsA3M (KOBaJieHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs) B
COCIMHEHUSAX, THUIN KPUCTAJUIMUECKOM PEIIETKHM KOHKPETHOTO BellecTBAa (aToMHAasi, MOJICKYJspHasi, HOHHa,
MeTaJInYecKas ), XapakTep Cpelibl B BOAHBIX paCTBOpPaX HEOPraHUYECKUX COCTMHEHMUI;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPUHAJJICKHOCTh HEOPTaHMYECKHX BEIIECTB MO HMX COCTaBy K
OTNpeIeIEHHOMY KJIACCY/TpyNIe COEIMHEHHM (MPOCThIE BEIIeCTBA — METAUIbl U HEMETaJUIbl, OKCHU[bI, OCHOBaHUS,
KHCTIOTHI, aM(OTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUN PAaCKphIBATh CMBICH Nepuoaudeckoro 3akoHa J[. M. MenzeneeBa u 1eMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITNY;

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepPU30BaTh OHJIIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX dJeMeHTOB 1-4
nepuonoB Ilepuoanueckoit cucreMbl xumudeckux simemeHtoB J[. M. MenpeneeBa, WCHOnb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETHUYECKHUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX
AJIEMEHTOB M HX COEAMHEHUM 10 mepuonam u rpymmnam llepuonndeckoi cucTemMbl XUMUYecKux 3neMeHTtoB 1. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEIECTB PA3JIUYHBIX KJIACCOB, IIOATBEPXKAATh CYIIECTBOBAHME TE€HETUYECKOW CBSA3HM MEXKIYy HEOPraHUYECKUMHU
BEILIECTBAMU C IIOMOLIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIIACCU(PUITMPOBATh XUMHUECKHIE PEAKIIUH 110 PA3TUIHBIM NIPU3HAKAM (YUCITY M COCTaBY
pearupyronmx BeIIECTB, TEIIOBOMY 3(P(EKTy peaklHH, W3MEHEHHIO CTENEHEH OKHUCIIEHUS AJIEMEHTOB, 00paTUMOCTU
peaKkiny, y4acTHIO KaTallu3aTopa);



c(OpPMHPOBAHHOCTh YMEHUH COCTABJISATh YPAaBHEHUS PEAKUMUM pa3IMYHbIX THUIMOB, MOJHBIE M COKpAIEHHBIE
YpaBHEHMsI peaKIMil HOHHOT'O 0OMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIMKU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUU TMPOBOAMTH PEAKLUUH, TMOATBEPXKIAIONIME KAUYEeCTBEHHBIM COCTaB PAa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, pACMO3HABATH OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHI PACKPHIBATh CYHIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMA MOCPEACTBOM
COCTAaBJICHHUS JIEKTPOHHOI0 OajaHca 3THX peakluid;

c(OpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIMH OT Pa3IMYHbIX (PaKTOpOB;
XapakTep CMEIIEHUsI XMMUYECKOTr0 paBHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3aeiicTBus (mpunuun Jle Hlatense);

c(OpPMHPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh XHUMHYECKHE MPOIECCHI, JeXKallhue B OCHOBE IMPOMBIIUICHHOTO
MOJIYYEeHUS CEPHOM KUCIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHIIMIIAX U
HKOJIOTHYECKUX MPOOIeMax XUMUUECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCIEHUS C HMCIOJIb30BAHUEM IOHSATHUS «MAaccoBasl JIOJIS BEIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEAKIUAX, MACChHI BEIIECTBA WM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO A (exTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACChI BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUW COOJIOJATh TMpaBUiia TOJH30BAHUS XUMHUYECKOM TMOCynod U J1abopaTopHBIM
o0opyZOBaHMEM, a TaKXKe IpaBuUja OOpaIlleHHUs C BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSAMH IO BBITIOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHW IUTAHHUPOBATH W BBINOJHITH XUMUYECKUNA HKCIEPUMEHT (PaslIOKeHHE TMEepPOKCUaa
BOJOpOJA B IPUCYTCTBHM KaTajau3aTopa, OIPEIECICHUE CpeAbl PacTBOPOB BEUIECTB C IOMOIIBIO YHHMBEPCAIBHOTO
WHIUKATOpa, BIMSHUE pPaA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuh, peaklud HWOHHOTO OOMEHa,
KaueCTBEHHBIE PEaKINu Ha Cylb(]ar-, KapOOHAT- M XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE IKCIIEPUMEHTATBHBIX
3amay mo teMam «Metamiby u «Hemeramnby) B COOTBETCTBUU € MpaBUJIAMU TEXHUKU O€30MACHOCTH MPU OOpAIIECHUU C
BEIECTBAMHU M JaOOPATOPHBIM 000PYI0BAHUEM, TPEICTABISATE PE3YIbTaThl XUMUIECKOTO SKCIIEPUMEHTA B (pOpMe 3aIlncu
YpaBHEHHUM COOTBETCTBYIOIIUX Peakinii U (OpMYyJIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHUM KPUTHUYECKH AHAJIU3UPOBATh XUMHUYECKYI0 HH(POpPMALIMIO, MOJYYaeMYIO W3 Pa3HBIX
MCTOYHUKOB (CpEeACTBA MAaCCOBOW KOMMYHHUKAIMKU, THTEpHET U ApyTHX);

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOIATh MpaBUila IKOJIOTHYECKH LEIecO00pa3HOro MoBEACHUS B OBITY U TPYJIOBOM
NEATEIIbHOCTH B LENSAX COXPAaHEHUS CBOETO 3J0POBbS M OKpYXKalOLIed NPUPOAHOM CpEIpl, OCO3HABAaTh OIACHOCTH
BO3JICMCTBHS HA JKMBBIE OPraHU3MBI ONPEIEIEHHBIX BEIIECTB, NOHMMAas cMbIca nokasatens [IJIK, noscHATs Ha mpumepax
CrocoObl YMEHBIICHUS U MPEI0TBPAIlCHHs X BPEJHOr0 BO3ACHCTBUS HA OPraHU3M YeJIOBEKa;

UIsl OOy4alolMXCsl € OTPaHUYEHHBIMM BO3MOKHOCTSMM 370pPOBbS: YMEHHME TNPUMEHSTh 3HAHUS 00 OCHOBHBIX
JNOCTYTHBIX METOAAX MO3HAHUS BEUIECTB U XUMHYECKUX SIBIICHUM;

JUTSL CJIETIBIX U CIIA00BUISIINX O0YUYaIOIUXCS: YMEHUE UCTIOIb30BaATh PElbe()HO-TOUCUHYIO cUCTeMy 0003HaueHui JI.
Bpaiins ans 3anucu xuMmuyeckux Gopmyi.

11 kaacc (6a30Bblii ypOBeHb)

1. Baxueiine noHATHA U 3aKOHBI XUMUH 2

2. BBoHbII HHCTpYKTaX O TeXHUKE Oe30macHocTi. OCHOBHBIE 1
MOHATHS XUMUU U UX B3aHMOCBSI3U

3. 3aKOH MOCTOSHCTBA COCTABA BELIECTBA. 3AKOH COXPAHEHUSI MACChI 1
BEIIECTB. 3aKOH ABOTapo

4, Teopusi crpoeHus aroma. [lepuoanyeckuii 3aKoH 1 2
Ilepuoauyeckas cucremMa XuMudeckux djementon JI.U.
MenpaesaeeBa
5. CoBpeMeHHBIC TTPEICTABICHHS O CTPOCHUH aToMa 1
6. [Tepunoanueckuii 3akoH u Ileproanyeckas cucreMa XUMHUYECKUX 1

9JICMCHTOB I[I/I MeHpeneeBa B CBETE TCOPHUU CTPOCHUA aTOMaA

7. Crpoenne 1 MHOroo0pasue BelecTB 4
8. XUMH4ecKas CBA3b. BUIBI XUMUYECKOU CBSI3M. 1
9. BemectBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 1

Kpucrannuueckue pemerka. MHOrooOpasue BEIecTB U €ro




IIPpUYUHBI.

10. O06o006menne u cuctemMaru3anus 3HaHul 1o Teme: «CTpoeHue 1
atoma. CTpoeHHE BEIIEeCTBa
11. Kontponbnas padora Nel«Crpoenue aroma. CTpoeHue BEIIECTBA» 1
12. CMmecH M pacTBOpbI BellleCTB 4
13. YucTtele BemecTsa 1 cMecH. PacTBopbl 1
14, [Ipaktuueckas padota Nel. [IpurotoBiienre pacTBOpOB 3alaHHON 1
KOHIICHTpAIUN
15. PacTBOpBI 371EKTPOIUTOB 1
16. JucnepcHbie cucteMbl. Kosmmonaabie pacTBOPHI 1
17. XuMHYeCKHe peakiuu 10
18. Knaccudukanus peakuuii B opraHMuecKoi 1 HEOpraHU4ecKoi 1
XUMHH
19. TennoBoit 3¢ HEKT XUMHUIECKOW peaKIuu 1
20. CkopocTh XUMHYECKO# peakiuu. Katanus 1
21. OO6paTUMOCTh XUMHUYECKUX PeaKIiil. XUMHUYECKOE PaBHOBECHE 1
22. Peakiiuy B BOJHBIX pacTBOpax 3JIEKTPOJIMTOB 1
23. [IpakTuyeckas pabota Ne2. PemeHue sKCriepuMeHTalIbHbIX 33/1a4 1
24, I'maponu3 opraHnvYeckux U HEOPraHWYECKUX COeIMHEHHH 1
25. OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIIUN 1




26.

DJIEKTPOJIN3 PaCTBOPOB M PACILIABOB

27. KonTponsnas padora Ne2 « Xumudeckue peakiuun»

28. Tema 6. MeTaibl

29. Mertaibl - XUMHUYECKHUE IEMEHTHI M IPOCThIE BEIIECTBA.
Mertaisl TI1aBHBIX U TOOOYHBIX Toarpynm. [lomyuenue u
npuMeHeHne MeTauioB. Kopposus MeTamion

30. [TpakTudeckas padborta Ne3. PenmieHue sKCcriepuMEHTAIBHBIX 33134

31. Tema 7. Hemetasibl

32. Hemeranmel - XuMudeckue 371€MEHTHI U IIPOCThIE BEIIECTBA.
l"asiorensr

33. Tema 8. Knaccudukanusi 1 B3aUMOCBSI3b OPraHUYeCKUX U
HEOpPraHU4ecKUX BellecTB

34. OO1as XxapakTepucTUKa OPraHMYECKUX U HEOPraHUYECKUX
COEIMHEHUH U UX KilacCupUKaus

35. [IpakTuueckas paborta Ne4. PenieHue skcriepuMeHTaIbHBIX 33124

36. Tema 9. IIpou3BoACTBO M MPUMeHEeHHE BEIECTB U MaTEpPHAJIOB

37. CoBpeMeHHOE XUMUYECKOE TTPOU3BO/ICTBO.

38. BemecTBa 1 Matepuaisl BOKpYT Hac.

39. XUMHUECKOE 3arpsi3HEHNE OKPYXKaroIlel Cpe/ibl U ero
MOCIIE/ICTBUSL.

40. MeTtoabpl NO3HAHUS B XUMHH




4]. Hayunbie MmeTo1bl O3HAHUS BEILECTB U XUMUYECKUX SABJICHUMN. 1
42. O06o0IeHne u cucTeMaTH3alus 3HaHui 3a Kypc xumuu 11 kimacca. 1
43. Wrorosas koHTpoJibHas padota 3a 11 knacc 1

Hroro 34




11 KJIIACC

Ne i/

Tema ypoka

KoanuecTtBO
JaCOB

Jara
H3Yy4YeHH S

Koppexuus

BBOAHBIN MHCTPYKTAXK IO TEXHUKE
6e3zonacHocTH. OCHOBHBIE TIOHATHUS
XUMHH U UX B3aUMOCBSI3U

06.09.2023

3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. 3aKOH COXPAHEHUS MacChl
BEIIIECTB. 3aKOH ABOTapO

13.09.2023

CoBpemeHHbIe NPECTAaBIECHUS O
CTPOEHHHU aToMa

20.09.2023

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKHX d1eMeHToB JI. 1.
MenneneeBa B CBETE€ TEOPUH
CTpPOEHHUS aToMa

27.09.2023

XuMHueckas CBA3b. Buanl
XUMHYECKOU CBS3H.

04.10.2023

BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
Kpucrannmaeckue pemerku.
MHuoroo6pa3ue BEIecTB U ero
MIPUYUHBI.

18.10.2023

O00011IeHNE U CUCTEMATH3AL S
3HaHu# no TeMe: «CTpoeHHe aToMa.
CtpoeHue BelecTBa»

18.10.2023

YucThle BEECTBA U CMECH.
PactBOpEBI

25.10.2023

[IpakTuyeckas padora Nel.
[IpuroroBienue pacTBOpPoB
3aJJaHHOM KOHIIEHTpaluu

08.11.2023

10

PaCTBOpLI QJICKTPOJIUTOB

15.11.2023

11

I[I/ICHep CHBIC CUCTCMBI. KOJ'IJ'IOI/I)IHLIG

22.11.2023




pacTBOpbI

Knaccudukamnus peaknuii B
OPraHUYEeCKOM U HEOPTaHUYECKOU

12
TemnoBoit a3ddexT XxuMuyecKon

13
PeaKiH 06.12.2023
CKOpOCTh XUMUYECKOH pPEaKInu.

1 Karamas 13.12.2023
O06paTUMOCTh XUMUYECKUX

15 peaknuii. XMMHU4ECKOE paBHOBECHE 20.12.2023
KonTponsnas padora Nel o remam

16 1-5

27.12.2023

Peaxmuu B BOJHBIX pacTBOpax

17 OJICKTPOJIUTOB 10.01.2024
[Tpaktuueckas padota No2. Pemenue

18 OKCIICPUMCHTAJIBHEBIX 3a1a4 17.01.2024
I'maponn3 opraHnyecKux u

19 HCOPraHNM4CCKUuXx Coe,Z[I/IHeHI/Iﬁ 24.01.2024
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC

20
peaKiH 31.01.2024

21 DIIEKTPOJIN3 PACTBOPOB U PaCILJIaBOB

07.02.2024

O00011IeHNE U CUCTEMATH3ALUS

29 3HaHUM N0 TeMe: « XMMUUYECKHE
KonTpomnbnas pabota No2

23 «XUMHYECKUE pe€akKuum» 21.02.2024
Mertamibl - XUMHUYECKHE JIEMEHTHI U
MPOCTHIE BelecTBA. MeTaibl

24 TJIABHBIX U TOOOYHBIX MOATPYIIIL.
[Tony4yenue u npumMeHeHue 28.02.2024
MetaiioB. Kopposust metaiios
[IpakTtuyeckas padora Ne3. Pemenue

25

OKCIICPUMCHTAJIbHBIX 3a/1a4

06.03.2024




Hewmeraibl - Xummudeckue

26 3JIEMEHTHI U MPOCTHIE BEIIECTRA. 1
l"anmorenst 13.03.2024
OO01as XxapakTepucTUKa
27 OpPraHWYECKUX U HEOPTaHUICCKUX 1
COCIMHEHUH U WX KIIAaCCU(PUKAIUS 20.03.2024
[IpakTnueckas pabora Ne4. Pemenue
28 OKCIICPUMCHTAJIbHBIX 3a1a4 1 03.04.2024
CoBpeMeHHOE XMMUYECKOE
29 IIPOU3BOJACTBO. 1 17.04.2024
30 BeniecTBa 1 maTepuanbsl BOKPYT Hac. 1
17.04.2024
XHUMHUYECKOE 3arpsi3HCHUE
31 OKpYKaroILIEnl CPeJibl U €ro 1
MOCJIE/ICTBUSI. 24.04.2024
HaydaHbie MeTOIBI TIO3HAHHMS
32 i 1
BCIICCTB U XUMHNUYCCKUX SIBJICHUU. 08.05.2024
O060011eHre U cUcTeMaTHu3alus
33 3HaHUH 3a Kypc xumuu 11 kmacca. 1 15.05.2024
Hrorosas koHTposibHas paboTa 3a
34 11 snace ! 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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