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1.Ilnanupyembie pe3yJbTaThl OCBOCHUS 00y4aIOIMMUCS MPOrPAMMBbI

BHEYPO4YHOM /1eSITeJIbHOCTH

JINYHOCTHBIMHM pe3yJIbTATAMH 00y4YeHHs SABJIAIOTCH:

v

v

v

9yBCTBO TOPIOCTH 33 POCCHMCKYI0 HAayKy, TYMaHH3M, TOJOKUTEIHHOE
OTHOIIICHHE K TPYAY, EICYyCTPEMICHHOCTD,

FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEWIIEH oOpa3oBaTelbHON
TPACKTOPUHU €CTECTBEHHO-HAYYHOTO HAIIPaBJICHUS,

yYMEHHE YIIPaBJISATh CBOSH MO3HABATEIBLHOM JCSITCIBHOCTHIO.

MeTanpeAMeTHBIMHU Pe3yJIbTATAMM SBJIAIOTCH:

v

v

v

VCIOJIb30BAHUE YMEHHUM W HABBIKOB PA3JIMYHBIX BHUJIOB ITO3HABATEIIbHOU
JICSITEIIbHOCTH,

VCIOJIb30BAHUE OCHOBHBIX MHTEIUICKTYIbHBIX ONEPALMN: aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMaTU3allid, BBISIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3EH,

yMEHHUE OMNpEeNeNsATh IEIu W 3aJaud JeATEIbHOCTH, BBIOMpATh CpEACTBa
peanu3aluy 1UeJIed U IPUMEHATh UX Ha MPAKTUKE,

YMEHHE CaMOCTOSITEJIbHOIO TPUOOpPETeHHUs HOBBIX 3HAHUHW, aHAIM3a U
OIICHKHU HOBOM MH(pOpMAITUH,

UCITOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB JJISI TIOJydeHUSI HHpOpMaIiu.

IIpeameTHBIMHU pe3yabTATAMU SABJISIOTCS:

v

v

$S

dbopMupoBaHue NIepBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUH O
BEIIIECTBAX, UX MPEBPAIICHUSIX U TPAKTUIECKOM MPUMEHEHUH; OBJIAJICHUE
MOHATUIHBIM allapaToM U CUMBOJIMYECKUM S3bIKOM XHMUU;

0CO3HAaHHUE OOBEKTHBHO 3HAYNMOCTH OCHOB XUMHYECKON HayKH KakK 00JlacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHU OpraHUYECKUX
U HEOPraHMYEeCKHX BEIIECTB KaK OCHOBbI MHOTHX SIBJICHUM JKUBOW H
HEKUBOU TTPUPO/IBL;

yrayOJIeHHE TPEICTaBICHUN 0 MaTepUATILHOM €IMHCTBE MHUPAa;

OBJIaJICHNE OCHOBAMH  XMMHUYECKOW TPaMOTHOCTH:  CIIOCOOHOCTHIO
aHAMM3UPOBATh M OOBEKTHBHO OIICHWBATh KU3HEHHBIE CHUTYaIlHH,
CBSI3aHHBIC C XMMHEH, HaBbIKaMu 0€30MacHOr0 OOpalleHHs C BEIIeCTBAMM,
UCIIOJIb3YEMBIMH B IIOBCEJHEBHOM JKU3HHW; YMEHHEM AaHaJM3UpPOBaTh U
TUTAHUPOBATh AKOJOTHYECKU O€30IMacHOE TOBEJCHHE B IENSIX COEPEeKeHUS
310POBBS M OKPYKAKOIIEH CPEIBI;

dbopMupoBaHWE  YMEHWW  YCTAHaBIMBATh CBS3W  MEXKIYy  PEalTbHO
Ha0JTF0TaeMBbIMU XUMHYECKUMU SIBJICHUSIMU u MPOLECCAMH,
OPOUCXOJSIIMMA B MHUKPOMHPE, OOBSACHATH NPUYMHBI MHOT000pa3us
BEILIECTB, 3aBUCHUMOCTb HX CBOMCTB OT COCTaBa M CTPOCHHMS, a TAKKE
3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MpUOOpPETEHHs] ONbITAa HCIOJB30BAaHUS PA3IUYHBIX METOJIOB H3YyUYEHUS
BEILECTB; HAOIIOJICHHUS 32 UX MPEBPALICHUSIMU MIPU MIPOBEACHUN HECIOAKHBIX



XUMHYECKUX  3KCHEPUMEHTOB C  HMCIOJIb30BaHUEM  J1abOpPaTOpHOro
o0opyaoBaHUs U NIPUOOPOB;

v yMEHHWE OKa3bIBaTh MEPBYIO IMOMOIIb IPH OTPABICHUAX, 0KOTaX M IPYTHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JAOOPATOPHBIM 000PYAOBAHUEM;

v’ oBiajieHue TprHeMaMu paboThl ¢ HHHOPMAIHEH XUMUYECKOTO COJCPIKAHM,
npencTaBieHHoO B pa3Ho (opme (B Buae Tekcra, (opmyn, rpaduxos,
TaOJIMYHBIX JaHHBIX, cXeM, (hoTorpaduit u ap.)

v’ co3maHue OCHOBBI Uit (POPMHPOBAHMS HWHTEpEca K PACHIMPEHHIO U
yrayOJaeHUI0 XUMHUYECKUX 3HAHUM M BbHIOOpAa XMMHUU KaK MNPO(UIBLHOTO
npeiMeTa IMpu TMepexojie Ha CTYNeHb cpeaHero (MOoJHOro) o0IIero
oOpa3oBaHMs, a B JajbHEWIIeM M B KauecTBe CQepbl CBOE
po¢eCCUOHATIBHON JESATENbHOCTH;

v’ (opMHUpOBaHKE TIPEJICTABIECHHI O 3HAYEHUH XUMHUYECKOM HAYKU B PEIICHUU
COBPEMEHHBIX 3KOJOTUYECKUX MpoO0JeM, B TOM 4YHCIIE€ B MPEAOTBPAIICHUU
TEXHOTE€HHBIX U KOJIOTMYECKUX KaTacTpod.

BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUTHCH:

— 3HaTh XMMHMYECKYH) CHMBOJIMKY: 3HAKHU XUMUYECKHUX 3JIEMEHTOB,
dbopMynbl  XUMHUYECKHUX BEIIECTB, YPABHCHHUS XUMHYECKUX PEAKIIH;

— BaXHEWIIINE XUMUYECKHE TTOHSTHUS: BEUIECTBO, XUMUYECKUIN IJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl U MOJICKYJISIpHAsE MacChl, HOH, KaTHOH,
AHUOH, XUMMYECKas CBfA3b, OJJEKTPOOTPULIATENIBHOCTh, BaJECHTHOCTS,
CTENIEHb OKUCJIEHUS, MOJIb, MAJIIPHAsi Macca, MOJSIPHBIA 00bEM, PaCTBOPHI,
JJIEKTPOJUTBL U HEDJIEKTPOJIMUTHI, JJIEKTPOJIUTHYECKAs] JIUCCOLUALMS,
OKHCJIUTENb U BOCCTAHOBUTEND, OKHCICHHUE U BOCCTAaHOBJICHUE, TEIUIOBOU
s dexT peakiuu, OCHOBHBIE THITHI PEAKIIMN B HEOPTaHUYECKON XUMUH;

— XapaKTEepHbIE NMPU3HAKN BAXKHEUIINX XUMUUYECKUX ITOHITUH;

— 0 CymcCTBOBaHUHU B3aUMOCBA3U MCIKIAY Ba)KHEHUIITMMU
XUMHUYCCKNMU ITOHATUAMU,
— CMBICII OCHOBHBIX 3aKOHOB n TCOPpHUHN XUMHUH. aTOMHO-

MOJIEKYJIApHAs. TEOPHsl, 3AKOHBI COXPAHEHHUSI MAacChl BEIIECTB, ITIOCTOSHCTBA
cocraBa, nepuoandeckui 3akoH /. 1. Menaeneesa

BbInyCKHUK HAYYHTCH:

Ha3piBaTb: XUMHMYECKHE DJIEMEHTBI, COCIMHEHUS H3YYEHHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB; OPTaHMUECKHE BEIIECTBA MO WX (HOpMyJie: METaH, dTaH,
STUJICH, AUETUJICH, METAHOJI, 3TAHOJI, TJIMIEPUH, YKCYCHas  KHUCJIOTa, IJII0KO034,
caxaposa.

OO0BbACHATH: PUBHUECKHUI CMBICT aTOMHOTO (TTOPSIAKOBOTO) HOMEpPa XUMHYECKOTO
3JIEMEHTa, HOMEPOB rpynnbl U nepuojga B nepuoamdeckon cucreme [[.U.
MenzeneeBa, K KOTOPBIM 3JIEMEHT IPUHAJIEKUT;
3aKOHOMEPHOCTH M3MEHEHHSI CTPOCHUS aTOMOB, CBOWMCTB 3JIEMEHTOB B IpeJeiax
MaJlbIX MEPHOJIOB M TJIABHBIX MOJrPYII, a TaKKe CBOMCTBA 00pa3yeMbIX HMU
BBICIIMX OKCHU/JIOB;



CYLIHOCTh rporecca AJIEKTPOIUTHYECKON JHUCCOLAU U peakiuu
MOHHOTO 0OMeHa

XapakTepu3oBaTh: XHMHUYECKHE DOJIEMEHTHl (OT BOJAOpOAAa JO Kajbllvs) Ha
OCHOBE HX IOJIOKEHUS B NIEPUOJUYECKON CUCTEME XMMHUYECKUX 3aeMeHToB [l. M.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHHUS UX aTOMOB;

B3aUMOCBSA3b MEXJIY COCTaBOM, CTPOEHMEM U CBOWCTBAMH BEILECTB;
XUMHUYECKHE  CBOWCTBA  OCHOBHBIX  KJIaCCOB  HEOPraHMYECKUX BEILIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHUM U COJICH.

Omnpenensitb, KJaacCMPUIUPOBATH; COCTAaB BEIIECTB MO uX (dopmylam;
BAJICHTHOCTb U CTENICHb OKUCIICHUA 3JIEMEHTA B COCJIMHECHUY;

BUJI XUMHYECKOM CBSI3M B COCIUHEHUAX; MPUHAMJICKHOCTh BEIIECTB K
ONPEAECICHHOMY KJIacCy COCIMHEHU; TUTIBI XUMUYECKUX PEAKIIN;

BO3MOKHOCTb NMPOTEKAHUS PEAKIMii HOHHOTO OOMEHa.

CocTaBisiTh: CXEMbl CTPOEHUSI aTOMOB NEPBbIX 20 3JIEMEHTOB MEPUOIUYECKOMN
cucrtembl [[.U. Menneneesa; popMynbl HEOPraHUIECKUX COCTUHEHUN M3YYEHHBIX
KJIACCOB;

YpaBHEHUSI XUMUYECKUX PEAKIUH.

OOpamaTbesi: ¢ XUMHUYECKOW TMOCYJA0M M J1abOpaTOpHBIM O00OPYIOBAHUEM.
pacrio3HaBaTh ONBITHBIM IyTEM: ra3000pa3HbIe BEIIECTBA: KHUCJIOPOJ, BOJOPO/I,
VTJICKUCIIBIA Ta3, aMMHUAK; PaCTBOPhl KUCJIOT M  IIEJOYEHd MO HU3MEHEHUIO
OKpacKM MHAMKATOPA; KHUCJIOTBI, IIEJI0YM U COJIM [0 HAJIWYUIO B UX PAcTBOpax
XJIOpHJI-, CyIb(}aT-, KapOOHAT-WOHOB U HIOHA AMMOHHUSI.

BoIuncasiTh: MacCOBYIO JIOJII0 XUMHUECKOTO AJIEMEHTA 10 (popmylie CoeAMHEHUS;
MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;

KOJIMYECTBO BeIlecTBa, 00bEM WJIM MacCy BEIIECTBa MO KOJMYECTBY BEIECTBA,
00BEMy HJIM MAacCe PEareHToB, WiIN MPOAYKTOB PEaKIIHH.

Hcnosab3oBaTh NpuHOOpPeTEeHHbIC 3HAHUST W YMEHHSI B TMPaAKTHYECKO
AeATeJIbHOCTH U IOBCETHEBHOM KU3HU JIA:

0e3omacHOro oOpalleHus: ¢ BEIIECTBAMU M MaTepUalaMH B MOBCEIHEBHOMN JKU3HU
Y TPaMOTHOT'O OKa3aHHWs MEPBOM IOMOLIM IIPU OKOrax KUCIOTAMHU M IIEJIOYaMU;
OOBSCHEHUS OTHENbHBIX ()AaKTOB W TPUPOJHBIX SIBICHUN;, KPUTUUECKON OIEHKH
nH(OPMAIH O BEIIECTBAX, UCTIOIb3yEMbIX B OBITY.

2. Coep:xaHue Kypca BHEYPOUYHOIl AeSITeJIbHOCTH

PA3JIEJI 1 BemecTBo (5 yacoB)

Crpoenue aroma. CTpoeHHE DSIEKTPOHHBIX 000JOYEK aToMOB mepBbiX 20
aJeMeHTOB  mnepuoandecko cucrembl JIM. MenneneeBa. CoBpeMeHHbIC
MPEACTABICHUS O CTPOEHUU aToma. [[BH>KeHHE SJIeKTpoHa B aToMme. ATOMHas
op6utanb. [locienoBaTenbHOCTh 3aMOMHEHUS JICKTPOHHBIX 000JOYEK B aTOMax.
DneKTpoHHbIE U Tpaduyeckre GopMyIibl aTOMOB AIEMEHTOB.

Pabota ¢ TpeHUPOBOUHBIMU TECTAMU IO TEME.
[Teprognueckunii 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKUX 31eMeHTOB .

Memnpaeneea. ['pynnsl ¥ mepuoIbl MEPUOIUIECCKON CUCTEMBbL. DUBMUECKHUIT CMBICIT
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MOPSAJIKOBOTO HOMEpPa XHMMHYECKOTO JJIEMEHTA. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB JJIEMEHTOB U UX COCIMHEHUHN B CBS3HU C IOJIOKECHUEM B MEPUOIUYECKOU
CACTEME XUMHMYECKHUX DJIEMEHTOB. XapaKTEpUCTUKA XHUMHUYECKUX CBOWCTB
3JIEMEHTOB TJABHBIX TMOJATPYII M TEPUOJUYHOCTH HUX H3MEHEHUS B CBETE
AJIEKTPOHHOTO CTpoeHus aToma. OOIas XapakKTepruCTUKa PJIEMEHTa Ha OCHOBE €Tro
1oJ0keHus B nepuoguueckon cucreme /. M. Menneneesa.

Pabota ¢ TpeHUPOBOUHBIMU TECTAMU IO TEME.

Crpoenue BemiecTB. XUMHUYECKash CBSI3b: KOBaJleHTHas (MOJsipHAs U
HETOoJsIpHast), HIOHHAsI, MeTaJlIndeckas. XuMHUUYeckasi CBsi3b aToMOB. KoBasieHTHas
CBSI3b U MexaHu3M e€¢ oOpazoBanus. [lonsipHas u HemoysipHas KOBAJICHTHAS CBSI3b.
CBoiicTBa KOBAJICHTHOM CBSI3U. DJEKTPOHHBIE U CTPYKTYPHBIE ()OPMYJIbI BEIIECTB.
Nonnas cBs3p u MexaHu3Mm e€ oOpaszoBaHusi. CBolcTBa MOHOB. Mertammuueckas
CBSI3b.

[Ipaktuueckoe 3ansiTie. CoOCTaBICHUE DJEKTPOHHBIX U CTPYKTYPHBIX (opMyn
BEIIIECTB.

BanentHocTh XuUMHMUYECKMX 2JIEMEHTOB. (CTENEHb OKHUCICHUS XUMHUYECKUX
3JeMEHTOB. BasieHTHbIE »JeKTpOHBI. BanieHTHOCTh. BajeHTHbIE BO3MOKHOCTHU
atoMoB. CTeneHb OKUCIICHUS.

[Ipaktuyeckoe 3aHsitie. COCTaBICHUE DJEKTPOHHBIX U CTPYKTYPHBIX (opMyn
BEILECTB.

[IpocTeie U cnoxHbIe BemecTBa. OCHOBHBIE KIACChl HEOPraHUYECKUX BEIIECTB.
Homenknatypa Heopranudeckux coenauHenuit. Kiaccuduxamusi BeliecTs:
IPOCTBHIE U CIIOXHBIE, METaUIbl U HeMeTauibl. Kilaccudukamus HeopraHmueckux
BEIIECTB, MX TIeHeTHYecKas cBA3b. HoMeHkmarypa, kiaccudukamusi OKCHIOB,
KHCJIOT, COJIEH 1 OCHOBAaHMUM.

PaGoTta ¢ TpeHUPOBOYHBIMU TECTAMHU I10 TEME.
PA3JIEJI 2 XuMudeckasi peakuus (5 yacos)

XuMHYECKas peakius. Y CIOBUS U MPU3HAKU MPOTCKAHUSA XUMUUYECKUX PEAKIIUH.
Xumuueckue ypaBHeHHs. COXpaHEHHME MacChl BEIIECTB NPH XUMHYECKUX
peakiusax. Puznyeckue U XUMHUYECKUE sBIeHHS. CpaBHEHHE NPU3HAKOB
duznuecknx ¥ XWMHUYECKHX sABICHWA. Hammcanwe ypaBHEHHE XUMHUYECKHX
peaxiuii, paccTaHoBKa KOA((PHUIIMEHTOB. 3aKOH COXpPaHEHHS MaCChl BEIIECTB.
PaGoTta ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

Knaccudukarums XMMUYECKUX peaKIMil MO pa3IWYHBIM MPU3HAKAM: YUCTY H
COCTaBy HCXOJHBIX M TOJYYECHHBIX BELIECTB, U3MEHECHUIO CTENIEHEW OKHCIICHUS
XUMHUYECKHX JIEMEHTOB, MOTJIOMIEHUIO U BBIACIECHUIO YHEPTUU.

Paznmuunbie kaccupukanuum XuMUIECKUX PEaKIIuid, TPUMEPHI.

PaboTta ¢ TpeHUPOBOYHBIMH TECTAMHU.

DONEKTPOAUThl U HEIIEKTPONUTHL.. KaTHOHBI M aHUOHBL. DJIEKTPOIUTHUYECKAS
JUCCOLMALIUSl  KUCTIOT, IIeJo4el u cojied (CpeaHux). DIIEKTPOIUTHL U
HE3JICKTPOJIUTHL. DJIEKTPOJIMTUUYECKAs AUCCOLMANMS B PAacTBOpax M pacluiaBax.
Ponp BOmpl B mpomecce  AIEKTPOJUTHYECKOM — aucconuannu. CTerneHb



nucconunanun. Koncranrta auccounanuu. XMMUYECKUE CBOMCTBA KUCIIOT, COJIEH U
OCHOBAHHM B CBETE TEOPUU DIICKTPOIUTUYECKOU TUCCOLIUALINY.
Pabota ¢ TpeHUPOBOUHBIMU TECTAMM.

Peakiiuu wmoHHOrOo oOOMeHa U ycloBUS uX ocymiecTBieHus. CocTaBieHue
MOJICKYJISIDHBIX M WOHHBIX YpaBHEHMUH. YIpPaKHCHHE HAa HANMCAHUE YPAaBHEHUU
peakiuii HOHHOTO 0OMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEIIHHBIE pEeaKIuu. Okucnaurenb "
BoccTaHoBHUTENb.  [Ipoueccel okuciaeHuss M BoccTaHoBieHHs. (CocTaBieHUE
ypaBHeHuii OBP: MeTon anexkTpoHHOro Oajlanca ¥ METOJ MOoJIypeakiuuii (MOHHO-
ANEKTPOHHBIN METON).

[Ipaktnueckoe 3anstue. CocraBieHue ypaBHeHud OBP MeTon0M 37€KTPOHHOTO
OajaHca W METOJOM TMOJypeakiuid. YNpaKHEHHE Ha COCTABJICHUE YpaBHEHUM
OKUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

PA3EJI 3 DiiemeHTapHble OCHOBBI Heoprannueckou xumum. [lpeacrasienus
00 OpraHM4YecKuX BelecTBax

(13 gacoB)

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB M HEMETAJJIOB. XUMHUYECKHUE
CBOWMCTBA TMPOCTHIX BEIIECTB-METAUIOB MICTOYHBIX U  IIEIOYHO3EMETbHBIX
METAJJIOB,  AJIIOMHHHUA,  JKeJe3a. OO6miasi  XapakTEpUCTUKA  METaJUIOB.
Pacnonmoxxenne wmeramuioB B Ilepuoamueckonn cucreme .M. Menneneesa,
U3MEHEHNE HX CBOWMCTB MO MEpUOAaM M rpynmnaM. DJIEKTPOXUMHUYECKUU P
HaIPSKEHUST METaJuIOB. XHMHMUYECKHME CBOMCTBA METAJUIOB. XapaKTePUCTHUKU
[IEJIOYHBIX U IIEJIIOYHO3EMENIbHBIX METAJIOB, ATOMHHUS, Kele3a. XUMUYECKHE
CBOMCTBAa TMPOCTBHIX BEIIECTB-HEMETAJIOB: BOJAOPOJA, KHUCIOPOJa, TaJOrEHOB,
cepsbl, azorta, docdopa, yriepona, kpemHus. OO0mas xapakTepuCTUKa HEMETAJIIOB.
Pacnonmoxxenne wmerauioB B Ilepumoamueckour cucreme J[.M. Mennaeneena,
W3MEHEHUE HX CBOWMCTB MO IleprojaM M rpynmnaMmM. XUMHYECKHE CBOWCTBA
HEMETAJJIOB. XapaKTEPUCTUKH BOAOPOAA, KHUCIOpPOAa, TaJIOT€HOB, CEphl, a30Ta,
docdopa, yriepoaa, KpeMHHUS U UX COCTMHCHUH.

XHUMHYECKHE CBOMCTBA CIOKHBIX BEIIECTB. XMMHWYECKHE CBOMCTBA OKCHUIOB:
OCHOBHBIX, aM(OTEpHBIX, KHUCIOTHBIX. HomeHkmatypa, KiaccuduKamms,
XUMHYECKUE CBOMCTBA U CIIOCOOBI MOTYYCHUSI OKCHUIIOB.

PaGoTta ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMHuYecknue  cBoiWicTBa  ocHoBaHud.  Homenknatypa,  kiaccudukamms,
XUMHUYECKUE CBONCTBA M CTIOCOOBI TIOJTYICHHUS OCHOBAHHIM.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Xumudeckue cBoMcTBa KuciaoT. HomeHknatypa, knaccuukanusi, XUMUYECKUE
CBOMCTBA M CIIOCOOBI MOJIYYEHUSI KUCIIOT.
Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMuueckne CBOWCTBa coyieil (cpennux). Homenkmarypa, kiaccuduxams,

XUMHUYECKHE CBOMCTBA M CIIOCOOBI MOJTYYEHHS COJIEH.

Pabota ¢ TpeHUPOBOUHBIMU TECTAMM.

B3anMoOCBsI3b pa3iWUYHBIX KIIACCOB HEOPraHWYECKUX BEIIECTB.
I'eHeTnueckas CBsI3b MEXK]y KJIACCAMU HEOPTraHUYECKUX COCIUHEHHUI.
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[IpakTtuueckas padora. BelnoiHeHrEe yIpa)KHEHUI Ha LEMOYKY MPEBPaICHUI.
IlepBoHauanbHbIE CBEJICHMS 00 oprannyeckux BemiectBax. Cocras
OpraHuyeckux BemectB. I[lpuunHBI MHOrO0Opa3usi OPraHUYECKUX BEIIECTB.
[IpencraBienne O pa3BEPHYTOM M COKpalI€HHOM CTPYKTYypHOH (dopmyre
OpPraHMYeCKUX BEHECTB. PONb OpraHMYeCKUX BEIIECTB B MPHUPOJE U KU3HU
YeJI0BEKa.

YrieBoopoabl MPeAebHbBIE U HENPEAEIbHBIC: METaH, 3TaH, 3TUJICH, allCTUIICH.
CoctaB U HOMEHKJIATyp YIJIEBOJOPOAOB psia MeTaHa. XUMHYECKHE CBOMCTBA
MpeaebHbIX YIIEeBOAOPOa0B (Ha mpumepe MeTaHa). CocTtaB U HOMEHKIATYP
HETpeebHBIX YIIEBOJOPOJIOB psifa OSTWIEHAa, WX (PU3MUYECKHE CBOWCTRA.
XUMHUYECKHUE CBOMCTBA HEMPEACNIBHBIX YIJICBOJOPOJAOB (Ha TpUMEpE ATUJICHA).
Peakiiuu nmonumMepusanuy v BbICOKOMOJIEKYJIIPHBIE BEIIeCTBA (TIOJIMMEPHI).
Kucnopoaconepxamue BemiecTBa: COUPTHl (METAHOJN, OSTaHOJ, TJHUIEPHUH),
KapOOHOBBIE KUCIOTHI (YKCYCHasi U cTeapuHoBasi). [loHsiTue o GyHKIIMOHAIBHOM
rpynme. CoctaB, HOMEHKJIATypa, (PU3NUECKHe U XUMHYECKUE CBOWCTBA CIUPTOB.
[IpencraBneHne O MHOTOATOMHBIX CHOHPTaX HAa MNOpUMEpPe  TJIUILEpUHA.
[IpencraBnenne o kKapOOHOBBIX KUCIOTaX U peakiuu drepudukamnuu. KapooHoBbie
KUCIOThI. (DU3NYECKME U XUMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI, €€
MPUMEHEHHUE.
buonornvecku BakHbIC BEIIECTBa OCIKH, KUPHI, YIIIeBOAbL. [IOHATHE O CIOXKHBIX
spupax. Kupsl. CocTaB MOJEKyd JKUPOB, HUX (PU3NYECKHE CBONCTBA U
npuMeHeHne. buonormyeckas GyHKIUS OKUPOB. YTIJIEBOJbI, HUX COCTaB,
¢usznueckre CBOICTBa, HAXOXACHUE B MPUPOE, NMPUMEHEHHE M OHOJOoruvecKas
pOJIb.

PA3IEJI 4 MeToabl MO3HAHUS BElIECTB U XUMHUYECKHX SIBJICHHH.
JKCcNepUMeHTaIbHbIE OCHOBBI XUMHUHM (6 YacoB)

IIpaBuna Ge3omacHOM paboOTHI B MIKOIBHOH abopaTopun. JlabopaTopHas mocyaa
u obopynoBanue. PasneneHwe cmeceld W O4YHMCTKa BemiecTB. [IpuroroBiieHwme
pactBopoB. OmpenelieHHEe XapakTepa Cpeabl pacTBOpa KHUCIOT M WIEIOYEd C
OMOIIIbI0 MHIUKATOPOB. KauecTBeHHbIE peaklMM Ha UOHBI B PAcTBOPE (XJIOpHI-,
cynb(dar-, KapOOHAT-UOHBI, HOH AMMOHMUS).

[Tonmydyenne ra3oo0pa3HbIX BemlecTB. KauecTBEHHBIE peakiMy Ha Ta3000pa3HbIC
BelllecTBa (KUCIOPO, BOJOPO, YIIECKHUCIIbINA a3, aMMHUaK).

[IpoBenenue pacueToB Ha OCHOBE (popmMyn M ypaBHEHUU peakmuil. Pemienue
3a7a4.

BrrunciieHns MaccoBOM 10JIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE.

Brrunciienus MmaccoBoOM 10JIM paCTBOPEHHOIO BEIIECTBA B PACTBOPE.

Boluucienue koiMuyecTBa BEIIECTBAa, MacChl WM O00bEMa BelIeCTBA 10
KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJHOTO U3 PEAreHTOB WJIU MPOAYKTOB
pEaKUnH.

PA3AEJI 5 Xumus v xku3Hb (1 yac)

[IpoOnembl ©€30MaCHOTO HCMOAb30BAaHUS BEMIECTB M XUMHUYECKUX pPEaKIHUil B
MOBCEIHEBHOM JKM3HU. XUMHYECKOE 3arpsA3HCHUE OKPYKAIOIIEH Cpelbl U €ro
MOCJIEICTBUSL.



Pabota ¢ TpeHupOBOUHBIMU TeCTaMu Jisi oaAroToBku Kk [A.
PA3JIEJI 6 PeneTuninoHHbIM 3k3aMeH (4 yaca)

3. TemaTnuyeckoe NJIAHMPOBAHUE KYpPCca BHEYPOYHOM JAeATeJIbHOCTH
«M30paHHbIe BONPOCHI XMMH I

Ne Tema Koa-Bo | BocnurareabHbIi
YacoB | ACMEeKT 3aHATUSA

BemectBo (5 4acoB)

1. Crtpoenue aToma. 1 dopMupoBaHue u
pa3BHTHE Y
yUanuxcst

2. [lepuoauueckuii 3akoH u Ilepuoanyeckas 1 II03HABATCIIBHBIX

CHCTEMA XMMHUYECKHUX DJIEMEHTOB HHTCPCCOB,
J.M.Menneneena. MOJIOKUTEIBHBIX

3. Ctpoenue BemecTna. 1 MOTHBOB yueOHO-
MO3HABATEJIbHOMN
JIeSTeTLHOCTH,
YMEHHI U HaBBIKOB

4, CTerneHb OKUCIICHHS W BaJICHTHOCTb. 1 CAMOCTOSTENLHOIO

5. Knaccudukanus HeoOpraHU4eCKUX BEIIECTB. 1 OBJIAICHHS
3HAHUSIMH.

Xumuyeckasi peakuus (5 yacos)

6. XHUMHUYECKasi PeaKIus 1 Cnoco0OHOCTh

7. Knaccudukanus XuMU4ecKuX peakiiui. 1 BBIOMpATH
LIEJIEBEIE U

8 3J‘IeKTpOJ'II/ITI/IIIeCKa$I AUuccouanus 1 CMBICJIOBBIC

YCTaHOBKH B
CBOUX
NEUCTBUAX U

9. OKHCIUTEIBHO— BOCCTAHOBUTEJIHHBIE 1
MOCTYIKAX I10
PCAKIIHH. OTHOIIIEHUIO K
10 O6001IeHNE 1 .
OKpY’KaroIe
TPUPO/IE.

DJIeMeHTapHbIe OCHOBbI HCOPIAHMYECKON XMMMH.
IIpencrasBiaenusi 06 oprannyeckux Bemecrsax (13 yacoB)

11. XUMUYECKUE CBOMCTBA MMPOCTHIX BEIIECTB. 1 [Tornmanwe posu
12 XVMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB 1 Pa3IUYHBIX
13 XUMHAYECKHAE CBOMCTBA CJIOKHBIX BEIIECTB. 1

8



14 XHUMHUYECKHE CBOMCTBA CJIOJKHBIX BEIICCTB. 1 y4eOHBIX
JUCLIMIUINH B

15 XHMHUYECKHE CBOMCTBA CI0KHBIX BEIIISCTB. 1 [MO3HAHUHU
TIPUPO/IBL;

16 XUMHUYECKHE CBOMCTBA CJI0KHBIX BEIISCTB. 1 OCO3HAHTE

17 T'enerudeckue cBsa3M. 1 CAMHCTBA 1
MaTepUATLHOCTH
Mupa

18 O06o06mieHuE. 1

19 Kinaccudukarus opraHuuecKiux BeIIecTB. 1

20 CBolicTBa OPraHMYECKUX BEIIECTB. 1

21 CBolicTBa OpraHUYECKUX BEIECTB. 1

22 CBoOiiCTBa OpraHUYECKUX BEIICCTB. 1

23 O06o0061IeHNE 1

MeTtoabl NO3HAHUS BElECTB H XUMHYECKHUX ABJICHUI.
JKCNepUMeHTAJIbHbIE OCHOBbI XUMHH (6 YacoB)

24 Xumudeckas 1adbopaTopus. 1 I'opnocts 3a

25. KadgecTtBeHHbIC peakinm 1 POCCHICKYIO

26 I"a3000pa3HbIe BemecTBa 1 XUMHUYECKYIO.
Hayky u yBaxkenue
K HCTOPHH €€

27 Pemenue 3amau. 1 pPa3BHUTHSIL.

28 [IpoBenenune pacueToB Ha OCHOBE (POPMYIL. 1

29 [IpoBenenne  pacyeToB  Ha  OCHOBE 1

YpaBHEHUH peakivii.
Xumus " xku3Hb (1 yac)
30 XUMHSA U )KU3HE. 1
Penernnuonnmblii 3x3amen (4 yaca)

31 Penerunmonnsiii OI'D Nel 1 VYMeHue anekBaTHO

32 Penerunmonnsiii OI'D Ne2 1 BBIpaXKaTh CBOE

33 Penetunmonnsii OI'D Ne3 1 OTHOIIIEHUE K

34 Penetunmonnsiii OI'D Ned 1 (baxram u
SIBJICHUSIM
OKpy’Karolen
JICHCTBUTEBHOCTH
U K IPOYUTAHHOMY,
YBUJICHHOMY,
YCIBIIIAHHOMY

Bcero uacos 34
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