CTAHIAPT CPEAHEI'O (ITIOJIHOI'O) OBIIEI'O OBPA3OBAHUNA 110 XMW
ba30BbIii ypoBeHB

N3ydyenne xumum Ha 0a30BOM ypOBHE cpeaHero (ToiaHOro) obmero oOpa3oBaHUS
HaIIpaBJIEHO HA JOCTHKEHUE CIICYIOIIUX LIeJICH:

- OCBOCHHME 3HAaHUM O XUMUYECKON COCTAaBIAIOLIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHUpA,
BAKHEUIINX XUMHUYECKUX MMOHATUAX, 3aKOHAX U TEOPUSX;

- OBJIaJICHHE YMEHHUSAMHU MTPUMEHATH NOJTYYEeHHBIC 3HAHUS I OOBSCHEHUS Pa3HOOOPA3HBIX
XUMUYECKHUX SIBICHUH U CBOMCTB BEIIECTB, OLEHKU POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U ITOJIyY€HUHU HOBBIX MAaTEPHAJIOB;

- pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS] XUMHUYECKUMX 3HAHUM C HCIOJIB30BAaHHEM Pa3ITHUYHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMITBIOTEPHBIX;

- BOCHHUTaHME YOEXKIEHHOCTHM B MO3UTHUBHOW pOJIM XUMHHM B >KM3HH COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XHUMHUYECKH TPAaMOTHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
OKpYKaroIlEH Cpese;

- IPUMEHEHHE TIOJTYYCHHBIX 3HAHUM M YMEHHH JUig O€30MMacHOTO MCIIOJIb30BAHUS BEIIECTB
U MaTepuajioB B OBITY, CEIbCKOM XO3SMCTBE U Ha IPOU3BOJICTBE, PEILICHUS MPAKTUYECKUX 3ajau
B IOBCEJHEBHOM >KM3HU, MPEIYNPEKICHUS SBICHUM, HAHOCAUIMX BpEJ 3J0POBBIO UEIOBEKa U
OKpY>Karollel cpere.

O0s13aTeNIbHBIIT MUHUMYM COZEpKaHUS
OCHOBHBIX 00pa30BaTEbHBIX IPOTrPaMM

MeToapl TO3HAHUS B XUMHUH

Hayunsle MeTonbl MO3HAaHUA BELIECTB U XMMHUYECKUX SBICHUN. Poib skcrepuMmeHTa U
teopun B xumuu. MOJIEJIMPOBAHUE XUMWYECKUX [TPOLIECCOB.

TeopeTnyeckre OCHOBbI XUMUHU

CoBpeMeHHbIE TTPEICTABJICHHS O CTPOCHHUH aTOMa

Atom. WMzoronel. ATOMHBIE OPBUTAJIM. S-, P-DJIEMEHTBI. OCOBEHHOCTHU
CTPOEHUA SJIEKTPOHHBLIX OBOJIOYEK ATOMOB IIEPEXOJIHBIX 3JIEMEHTOB.
ITepuonnueckuii 3akoH u [lepronnueckas cucreMa xumuieckux 3aeMeHToB .M. Menneneesa.

XuMHudecKas CBS3b

KoBanenTtHas CBSI3b, ee Pa3HOBHUJIHOCTH u MEXaHU3MBbI o0Opa3oBaHusl.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIEHUS W BAJEHTHOCTh XUMHUYECKHUX DJIEMEHTOB.
Nonnas cBs3b. Katuonsl u annonsl. Meramndeckas cBszb. BOJAOPO/IHAS CBA3b.

BemectBo

KauecTBeHHBII M KOJIMYECTBEHHBIM COCTaB BeIlleCTBAa. BemiecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

[TpuunHBI MHOrOOOpa3us BEIIECTB: U30MEPHSl, TOMOJIOTHS, aJUIOTPOITHSI.

SBnenus, mpoucxXoAdmIMEe INpU  pacTBOpeHMM  BemectB, -  PA3PYIIEHHE
KPUCTAJUIMYECKOM PELIETKH, JANODOY 33U, quccounarus, ruapaTarus.

Uucteie BemectBa u cMmecu. Mcruanasle pactBopel. PACTBOPEHUE KAK ®U3UKO-
XUMHYECKUH ITPOLIECC. CriocoGbl BRIpaXKEHHs KOHIIEHTPAIMN PACTBOPOB: MAccoBasi A0S
pacTBOpeHHOro BemiecTBa. J{uccoumarus 3aeKTpoauToB B BoAHbIX pacTBopax. CUJIBHBIE 1
CJIABBIE DJIEKTPOJIUTHI.

30JIU, I'EJIA, ITOHATHUE O KOJUIONJAX.

XUMHYECKUE PEAKIUU



Knaccuukanus XuMHU4ecKuX peakiuii B HEOpraHMYeCcKoi 1 OpraHuYecKoi XUMUH.

Peakuuu nonHoro oOMeHa B BOJHBIX pacTBopax. Cpena BOJHBIX PacTBOPOB: KHCIAs,
HeiitpanbHast, menounas. BOJOPOJIHbIN IIOKA3ATEJIb (PH) PACTBOPA.

OxkucnurenbHo-BoccTaHOBUTENbHBIE  peakuuu. ODJIEKTPOJIM3 PACTBOPOB U
PACIUJIABOB.

CKopocThb peakiiu, ee 3aBUCUMOCTb OT pa3NuyHbIX (pakTopos. Karanus.

OOpatumocTh peakuil. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.

Heoprannueckas xumus

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. XHWMHUYECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COECTUHEHMII.

Mertasibl. DIEKTPOXUMHUUECKUH Pl HANpsDKeHUH MeTauioB. O6Imure croco0bl MOTydeHus
metaios. [IOHATHUE O KOPPO3UN METAJIJIOB. CITOCOBbI 3AIIUTHI OT KOPPO3UMN.

Hemetannbl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA THUIHMYHBIX HEMETAJUIOB.
OO61mas xapakTepuCTHKA MOATPYIIILI TAJIOT€HOB.

OpraHquCKa;I XUMUA

Knaccugukanus u HOMEHKJIATypa OpPraHMYECKMX COEJUHEHHMH. XUMHUYECKHE CBONCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUM.

Teopuss CTpoeHHMsI OpPraHMYECKUX COCOUHEHMH. YIVIEpOOHBIM CcKeneT. Paauxainsl.
@yHKIMOHANbHBIE TpymIbl. ['oMonornueckuit pan, romonoru. CTpykTypHas uzomepus. Turbl
XUMHUYECKHX CBA3EH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM.

VYTIeBoIOpOABI: aJKaHbl, AJKEHbI W JHEHBI, AJIKWHBIL, apeHbl. [IpHpomHBIE MCTOYHUKH
YIJI€BOAOPOAOB: HEPTH U MPUPOIHBIN T'a3.

Kucnoponcoaep:xaiiue coeTuHEHUS: OTHO- 1 MHOTOATOMHbBIE CITUPTHI, (PEHOJ, allbJeTUIbL,
0JTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CIIOKHBIE A3(UPBIL, JKUPBI, YTIIEBOIBI.

A3oTcoaepKalme COeTMHEHUS: aMUHbBI, aMUHOKHUCIIOTHI, OCTTKH.

ITonmMepsl: IaCTMACCHI, KAy4yKH, BOJIOKHA.

9KCHepI/IMCHTaJIBHBIe OCHOBBI XMMHH

[IpaBumna 6e3omacHOCTH MpH paboTe C €AKUMHU, TOPIOYUMHU M TOKCUYHBIMU BELIIECTBAMHU.

[IpoBeneHne XUMUYECKUX PEAKIMI B paCTBOpax.

[IpoBeneHNE XUMUYECKUX PEAKIUHI IIPU HATPEBAaHUU.

KavecTBeHHBIN M KOJIMYECTBEHHBINM aHann3 BemiecTB. OmnpeneneHue XapakTepa Cpemsbl.
WNuaukatopel. KauecTBEeHHbIE peaklMy Ha HEOPraHWYECKHE BELIECTBA U HMOHBI, OTIEJIbHBIE
KJIACChl OPraHUYECKUX COCTUHEHHN.

XUMHUS U KU3Hb

Xumuss u  3p0poBee. JIEKAPCTBA, ®EPMEHTBI, BUTAMWMHBI, I'OPMOHEI,
MUHEPAJIBHBIE  BOJIbI.  IIPOBJIEMbBI, CBA3AHHBIE C IIPUMEHEHUEM
JIEKAPCTBEHHBIX ITPEITAPATOB.

XUMUS U TTALLIA. KAJJOPUMHOCTH XXHUPOB, BEJIKOB U VI JIEBOJIOB.

XVMUS B IMOBCEJIHEBHOM XW3HU. MOIOIIUE U YUCTSIUE CPEJCTBA.
ITPABIJIA BE3OITACHOM PABOTEI CO CPEJICTBAMU EBITOBOM XVIMUM.

XUMHWYECKHUE BEIIECTBA KAK CTPOUTEJIBHBIE W  IIOJAEJIOYHLIE
MATEPHUAIJIBI. BEHIECTBA, HCIIOJIb3YEMBIE B IIOJIMI'PA®NN, XMBOIINCH,
CKVIJIBIITYPE, APXUTEKTVYPE.

OGH_II/IG NpEACTABJICHUA O MPOMBINUICHHBIX crocobax MOJIYYCHHUA XUMHUYCCKHUX BCHICCTB



(Ha mpuMepe IPOU3BOJCTBA CEPHON KHCIIOTHI).
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl U €ro NOCIEICTBHSL.
BbBITOBAA XUMHNYECKAA I'PAMOTHOCTD.

TpeOGoBaHUsI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB

B pesynbrare u3ydeHuss XuMUU Ha 6a30BOM YPOBHE YUCHHK JIOJIKCH:

3HaTh/IIOHUMATh:

- Ba)XHEHIIME XMMUYECKHE NOHSATHS: BEIIECTBO, XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIBHBIE aTOMHAsi M MOJIEKYJISIpDHAs MAaccChl, MOH, aJUJIOTPOIHMs, MU3OTOIBI, XUMUYECKas
CBSA3b, DJIEKTPOOTPULIATEIBHOCTD, BAaJIEHTHOCTb, CTEIEHb OKHUCIICHMs, MOJIb, MOJIApHAas Macca,
MOJISIpHBIM 00BEM, BeELIeCTBA MOJEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOEHMsI, PacTBOPHI,
NIEKTPOJIUT U HEIJICKTPOJUT,  IEKTPOJIUTHUYECKAs  JUCCOLMALUSA, OKHUCIHUTEIb U
BOCCTAHOBUTEIIb, OKHUCJICHHE M BOCCTAHOBJIEHUE, TEIUIOBOM 3(PQEKT peakiuu, CKOpOCTh
XUMUYECKOM  pEakUMH, KaTalu3, XHMMHYECKOE  PpaBHOBECHE,  YIJIEPOIAHBIM  CKEJET,
(GyHKLUMOHATIBbHAS IPYIIA, U30MEpPUsl, TOMOJIOTUS;

- OCHOBHBIC 3aKOHBI XMMHHU: COXPAaHEHMs MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

- OCHOBHBIE TEOPUM XMMHMM: XMUMHUYECKOH CBS3H, 3JIEKTPOJUTHUYECKON TUCCOLMALUHY,
CTPOEHUS OPraHUYECKUX COCIUHEHNUN;

- BOKHEHIIME BEIIECTBA U MaTEPHUaJIbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAasl, COJSAHAsd,
a30THas U YKCYCHasi KMCJIOTHI; ILIEJIOYM, aMMHAK, MUHEpajbHbIC YIOOpEHUs, METaH, 3TUJIEH,
aleTHIIeH, OEH30J, ATAHOJ, YXUPbI, MblIa, IJIIOKO3a, caxapo3a, Kpaxmai, KJIeTyaTKa, OeJKH,
VCKYCCTBEHHbBIE M CHHTETUYECKHE BOJIOKHA, KaAy4yKH, IJIACTMACChI;

YMETb:

- Ha3bIBaTh M3YYEHHBIE BEIECTBA 110 "TPUBUAIBHON" UM MEKIYHApOJHOW HOMEHKIIATYPE;

- OIpenensaTh. BaJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKUX JJIEMEHTOB, THUI
XUMHYECKON CBSI3M B COEOUHEHMSX, 3apsl HMOHA, XapaKTep Cpedsl B BOAHBIX PACTBOPAX
HEOPraHMYECKUX COEAMHEHUN, OKHCIUTENIb W BOCCTAHOBUTEINb, IMPUHAJUIEKHOCTh BEHIECTB K
pa3IM4YHBIM KJIacCaM OPTaHUYECKUX COEAMHEHNUN;

- XapakTepHu30BaTh: 3JIEMEHTHl MalbIX MEPUOJIOB MO MX MOoJIoKeHHI0 B Ilepuoanueckoit
cucreme JI.M. MenneneeBa; o0mue XMMUYECKHE CBOMCTBA METAJUIOB, HEMETAIJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHMYECKHUX COEAMHEHUMN; CTPOEHHE M XHMMHYECKHE CBOMICTBa
W3YYEHHBIX OPraHUYECKUX COCIUHEHMI;

- OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEUIECTB OT HX COCTaBa U CTPOCHHS; IPHUPOAY
XUMHUYECKOH CBSI3M (MOHHOW, KOBAJEHTHOHM, MeTaJUIMYEeCKOi), 3aBHCHUMOCTb CKOPOCTHU
XUMHUYECKON peaKIMH U MOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JINYHBIX (PaKTOPOB;

- BBINOJIHATh XUMUYECKUI IKCIIEPUMEHT 110 PaClO3HABAHUIO BAKHEHIIINX HEOPTaHUUECKUX
Y OPraHUYECKUX BEIECTB;

- TPOBOJUTH CAMOCTOSITENBHBIA MOMCK XMMHUYECKOH HHGpOpMalUU C HCIOJIb30BaHHEM
Pa3IMYHbIX UCTOYHUKOB (Hay4YHO-TIONMYJISPHBIX U3AaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); WCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM JUII OOpabOTKM U Mepeadu
XUMHUUYECKON MHPOpPMAIUH U €€ IPEJICTaBICHUS B Pa3INuHbIX (opMax;

UCTOJb30BaTh IMPUOOPETEHHBIE 3HAHWS M YMEHHMsS B MPAKTUYECKOH JESITeIbHOCTH H
MOBCEIHEBHOM JKU3HU IS

- OObBsSCHEHUS XHWMHYECKHUX SIBJICHUH, NPOMCXOJAIIMX B MpuUpoae, OBITYy U Ha
IIPOU3BOJICTBE;

- OINpeAeNeHUs] BO3MOXKHOCTH IIPOTEKAHUS XUMHUYECKHMX IPEBPAILICHUH B pa3IM4YHBIX
YCIIOBUSX U OLICHKHU MX IIOCJICICTBUM;

- DKOJIOTMYECKHU T'PaMOTHOTO IIOBEICHUS B OKPYXKAIOLLEH Cpele;

- OLICHKH BIIMSHUS XUMHYECKOTO 3arPsA3HEHUS OKPYXKAIOLIEH Cpeibl Ha OPTaHU3M YeIOBEKa
U IpYTHUE KUBbIE OPTaHU3MBIL;



- Oe3omacHOro oOpamieHusl C TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH, JTaOOPATOPHBIM
00opyI0BaHNEM;

- IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIUH B OBITY M Ha ITPOU3BO/ICTBE;

- KPUTHUYECKOH OIICHKH JIOCTOBEPHOCTH XHUMHUYECKOW HH(MOpMAIMH, MOCTYIAMMECH W3
pa3HbIX UCTOYHHKOB;

- TOHMMaHUS B3aUMOCBS3M Y4YeOHOTO TMpeaMeTa ¢ OCOOCHHOCTAMHU Tpodeccuii u
po(heCcCHOHANTLHOM JEATEIILHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 10 JAHHOMY y4eOHOMY
peIMETY.
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