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1. ITACTIOPT PABOYEM MPOI'PAMMBI
YYEBHOM JUCIUILIAHBI «XUMMUSH»

1.1. O6aacTs npAMEHEHHS NPOrPAMMBI

PaGogas nmporpamma yueGuoi mucrunmmus: « XEMHS» SBISETCS YaCTBIO IIPAMEPHOM OCHOBHOA
NpodecCHOHATBHOM  0OpasoBareNbHOM TporpaMmel B cootserctsuE ¢ ®I'OC 1o
cnermmansHocTsM CIIO:

18.02.05 IpomsBoACTBO TYroIIABKAX HEMETALTHYECKHX H CHUIHKATHBIX MATEPHAIOB H
H3/IeJTHH

1.2. Mecro yueOmoii mucnmmimusl «XuUMHS» B CTPYKTYpe OCHOBHOM npodeccHOHATbHOM
obpa3oBare/bHO NporpamMmel: 6a30Bas yueOHAs IUCIUILTHHA 0011e00pa30BaTENEHOTO IUKJIA.
1.3. Iexm m 3apaum yueOHOlM aucnMmumabl «XHMHS» — TpeGOBaHHS K pesyabTaram
OCBOCHHS Y4eOHOI IHCHHILIHHB:

B pesyibraTe ocBoeHHs y4eOHOH AMCHMILIMHBI «XUMHS» ofydaomuiics IoukeH
YMETh:

* HasbIBATh: H3yUEHHBIC BEIECTRA 110 TPUBHAILHON MM MEXK/TyHAapOIHONH HOMEHKIATYPE;

¢ OHNpeneiaThb.: BaJICHTHOCTE W CTEICHh OKHCIEHHS XUMWYECKHX AJIEMCHTOB, THII
XUMHYECKOH CBS3H B COCJIMHEHMSIX, 3apsyl MOHA, XapaKTep CpeAbl B BOJHBIX PAacTBOPAax
HEOPraHW4EeCKHX M  OpraHWYeCKHX  COCJMHCHHM, OKHCIHTeTb M  BOCCTAHOBHTEIS,
IIPUHAICHKHOCTD BEIIECTB K pa3HBIM KilaccaM HEOPIaHU4YCCKUX U OPraHHYECKHX COC/IMHEHHI;

* XapaKTepu30BaTh: 3JIEMEHTHl MaJbIX MEPHOIOB IO MX MONOXKeHWIO B Ilepmojmdeckoit
cucreme J.M. Menzieneepa; oOmue XUMHYECKHe CBOMCTBA METAIIOB, HEMETAIOB, OCHOBHLIX
KIIaCCOB HEOPraHMYECCKHX M OPraHUYECKMX COEIMHEHMH; CTPOEHHE W XHMHYECKHE CBOMCTBa
H3YYCHHBIX HCOPraHHYCCKHUX U OpramH4YeCcKHX C()eﬂ,HHeHHﬁ;

* OOBACHATH: 3aBHCHMOCTh CBOMCTB BEIICCTB OT HX COCTABA M CTPOGHHS, NPHUPOJLY
XUMUYECKOH CBS3M (MOHHOM KOBAICHTHOM, METAUINYECKOW M BOJOPOIHOI), 3aBHCHMOCTE
CKOPOCTH XHMHYECKOH PCaKIMM M IIOJOXKECHHE XHMHYECKOrO DPABHOBECHS OT DPa3IHYHBIX
(haxTOpOB;

* BBIOTHATh  XUMHYECKHH  DKCIEPHMEHT: 10  pACHO3HABAHHIO  BAXKHEHIIMX
HEOPraHMYECKUX M OPraHHYECKUX COETUHEHHI;

* TPOBOAMTH: CAMOCTOSTEIBbHBIM NOMCK XMMHYECKOW HMH(QOpPMAaIMH C HCIOJIL30BAHHEM
PasIHYHBIX HCTOYHHKOB (HAYYHO-TIONYJIPHBIX M3/[@HMH, KOMIBIOTEDHBIX 0a3 JaHHEIX,
pecypcoB UHTepHETa); HCTIOIB30BATE KOMILIOTEPHbIE TEXHOIOTHH /U 00paboTKH U mepenaun
XHMHMYECKOH HHOOPMAIIUY U ee TIPEJICTARIEHUS B PA3IHUHEIX (OpMax;

* CBf3BIBATH: H3YYECHHBIN MaTepUall Co CBOeH PO(eCcCHOHANBHOMN IeITENEHOCTRIO;

* peuiaTh: pacYETHHIE 33124 [0 XMMHUYECKAM (HOpMyJiaM ¥ YPaBHCHHSIM;

HCTIONTB30BATE NPHOOPETCHHBIE 3HAHUS M YMEHHS B NPAKTHYECKOH JEATENLHOCTH H
MIOBCE/[HEBHOMH JXH3HH:

° UL OOBSACHCHHS XHMHYECKUX SIBIICHWH, TPOHCXOMAIMX B NpHUpOJe, OBITY W Ha
IIPOH3BOJICTBE;

* ONpENIeNICHAs] BO3MOXKHOCTH IIPOTEKAHHS XUMHUYESCKAX TIPEBpAllleHWH B pa3IHUYHBIX
YCJIOBASIX H OIIEHKH UX IIOCJICACTBHUIM;

* 3KOJIOTMYECKH IPaMOTHOIO IIOBE/ICHUS B OKPYIKaIOIIEeH cpeie;

* OLCHKM BJIMSHHS XMMMYECKOIO 3arps3HEHHS OKpYKalomlel cpemsl Ha OpraHusMm
HYEI0BEKA H JPYTHE XKHUBBIC OPraHH3MBI,

 Oe3omacHOro oOpalieHHs C TOPIOYAMH M TOKCHYHBEIMH BEIECTBAMH W J1a0OpaTOpHBIM
000pyI0BaHHEM;

* IIPUTOTOBJIEHHS PACTBOPOR 33/IaHHON KOHI[EHTPALlMK B OBITY M HA MPOU3BOJICTRE;

* KPUTUYECKON OIIEHKH JOCTOBEPHOCTH XHMMHUECKOH HWHG(OpMAIMH, MOCTYNAOIMEH M3
Pa3HbIX HCTOYHUKOB.



B pesyantate ocpoenns ygebuoli mucnmmimmbl «Xumus» ofyuarommiics o/pKeH
3HATD:

* B@OXHCHIINC XUMWYCCKHE TOHATHS: BENIECTBO, XMMHUYECKHIl DJIEMEHT, aTOM, MOJEKYIa,
OTHOCHTCJIbHBIC aTOMHasi M MOJIEKYJIIpDHAs MAacchl, HOH, aJUIOTPOIMs, M30TOMNBL, XMMHUYECKas
CBSA3b, JNIEKTPOOTPULIATSIEHOCT, BAJICHTHOCTh, CTENICHb OKWCIIEHHS, MOJIb, MOJSIpHAsS Macca,
MOJISIPHBIH 00BEM Ia3000pa3sHBEIX BELIECTB, BEIIECTBA MOIEKYISIPHOTO M He MOJIEKYJISIPHOTO
CTPOCHMA, PaCTBOPBI, JJICKTPOJMT M HE 3JIEKTPOIUT, 3IEKTPOIMTHYECKAS JHCCOIMAIMS,
OKHCIUTE/Ib ¥ BOCCTAHOBHUTC/Ib, OKHCICHHE M BOCCTAHOBICHHE, TEIUIOBOH 3(eKT peaxiuu,
CKOPOCTb XMMHMYCCKOH pEaKIuy, KaTalih3, XHMHYECKOe paBHOBECHE, YIJIEPOAHBIH CKEIET,
(yHKIHOHANBHAS IPYIINa, H30MEPHS, TOMOJIOTHS;

* OCHOBHBIE 3aKOHBI XHMHH: COXPAHEHHS MACChI BEIIECTB, IIOCTOSIHCTBA COCTABA BEMIECTE,
ITepnonuaeckuii 3axon JI.. Menaeneesa;

* OCHOBHBIC TCOPHH XHUMHH;, XHMHYCCKOH CBSA3H, HICKTPOJUTHYECKOH IHCCOLMAIAH,
CTPOCHHS OPraHHYECKUX M HEOPraHHIECKHX COEIMHEHHIA;

* BaXHEHUIIKE BEIIECTBA ¥ MATePHATBI: BaXKHEHIIe METAIUTH | CIUIABEL, CEpHAsI, CONIHAs,
A30THad W YKCYCHas KHCIOTHI; OaropojiHsle rasbl. BOAOPOI, KHCIOPOJ, AJOreHbl, IMeJI0YHbIe
MeTaJUIbl; OCHOBHBIE, KHCIOTHEIC H aMOTEPHBIE OKCHBI ¥ MHIPOKCHIBI, IEI0YH, YTIEKHCIbIH
H yrapHblii Ta3pl, CEPHHCTHIA TIa3, aMMMaK, BOJA, NPHUPOAHBIA T'a3, METaH, 3TaH, STHIEH,
ANCTHIICH, XNOPUJ HAaTpHsl, KapOOHAT W TUApoKapOoHaT HaTpus, kapOoHaT u Qocdar Kaisims,
OCH30J, METaHON H JTAaHOJ, CJIOXKHBIC J(HUPBL, JKUPHL, MbUIA, MOHOCAXAPHUJIBI (rmoko3a),
Jucaxapuasl (caxaposa), HolHcaxapu/bl (KpaxMal W LeJUI0103a), aHWIHH, aMHHOKHCIOTEL,
OeJKH, HCKYyCCTBEeHHBIE H CHHTETHUECKHE BOJIOKHA, KAYdyKH, TIACTMACCHL,

Conepixanue yd4eOHOM AUCHUILUIMHEI OPHEHTHPOBAHO Ha MOJATOTOBKY O0yUaloImuxcs K
OCBOEHHIO yYeOHOM JUCIMILIAHEI II0 IPOrPaMMe NOATOTOBKH CIIENUATHCTOR CPEIHErO 3BEHA 10
cnenmanbHocTd  18.02.05 IIpomM3BOACTBO TYIOIUIABKAX HEMETALUIMYECKHX M CHJIMKATHBIX

MAaTepHajioB U U3JIEJINit U OBIANEHUIO OOIMMY KOMITETEHITHSIMHE

OK 1. [loruMaTh CyIIHOCTD B CONMANIBHYIO 3HAYHMOCTS CBOeH Oyaymei npodeccum, IposBIATh
K HEHl YCTOMYMBEIN HHTEPEC.

OK 2. Opranu30BEIBaTE COOCTBEHHYIO JIESITEIBHOCTD, BLIOMPATE TUIIOBEIE METOZEI H CIIOCOOBI
BBIIOJIHEHHS TpodecCHOHATBHBIX 3a/Ia4, OEHHBATh UX 3()EKTUBHOCTE H KAYECTRO.

OK 3. IIpuHMMATE pelleH s B CTAaHAAPTHRIX H HECTAHIAPTHEIX CHTYAIUIX M HECTH 33 HUX
OTBETCTBCHHOCTD.

OK 4. OcymiecTBIsSTs HOMCK H HCIIOJIB30BaHUE HHPOPMALHH, HEOOX0IUMO# J1j1st 3 PEKTHBHOTO
BBIIOJIHEHHS IPOQEeCCHOHANBHBIX 38714, TPO(PECCHOHATBHOTO U JIMYHOCTHOTO PAa3BHTHSL.

OK 5. Ucnonrzosath HHGOPMAIIHOHHO-KOMMYHHKAIIMOHHEIE TEXHOIOIHA B MpodeccHoHaabHOMH
JIeSTETBHOCTH.

OK 6. PaGoTtaTs B KOJUIEKTHBE H KOMaHze, 3G (heKTHBHO 00MAThCS C KOJUIEraMH, PyKOBOJICTBOM.

OK 7. bpaTbs OTBETCTBEHHOCTH 32 pabdOTy WIEHOB KOMaH/IbI (MOTYUHEHHBIX ), 33 pe3yIBTaT
BEINOJIHEHHS 3aIaHAN.

OK 8. CamocTosTeIsHO ONPEAeNaTh 331a4i MPO(ECCHOHAIBHOTO U JIAYHOCTHOTO PA3BUTHS,
3aHAMAaThCs caMo00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATh MOBLIIICHAE KBATH(DHKAIIHH.

OK 9. OpueHTHpOBaThCA B YCIOBHSX YacTOH CMEHBI TEXHONIOTHI B MpodecCHOHANBHOM
JEATETBHOCTH.

OK 10. ObecneunBath COOMOICHHAE IPABUIT OXPaHbI TPY A, MPOMBILLICHHON H SKOJOTHIECKOM
Oe3onacHOCTH.

1.4. KoM4YeCTBO YACOB HA OCBOEHHE MPOrpaMMbl Y4eOHOH JHCHMIIMHLL « XMMHD):

MaKCHUMAaTbHOM y4eOHO# Harpy3ku oOygaromerocs 162 49acoB, B TOM HUCIIE:
00s3aTeNbHOM ay AUTOPHO# yueOHO# Harpy3ku oOy4aromerocs 108 9acos;
caMOCTOSTENTEHOM paboTh! obywatommerocs 54 9acos.
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2. CTPYKTYPA U COJAEPKAHUE
YUYEBHOM JUCIHAILIAHBI «XUMUS»

2.1. O6bem yueOHOI AHCHUILTHHBI B BHBI y9e0HOi padoTsI

Buj yuetHoii padoTs Obvem uacoe

Makcumanbhas yueOHas Harpyska (Bcero) 162
Obsarensnas ayuropnas yuebuas narpyska (Bcero) 108
B TOM YHCJIE:

snabopaTtopHble paboThI 16

NpPaKTHYECKUE 3aHATHS 14
CamocrosTenbnas pa6ora odyyaromerocs 54
Hmozoean ammecmayus 6 hopme IK3amena
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3. YCJIOBUSI PEAJIM3AIIMY YYEBHOM AU CIUILIMHBI

3.1. TpeboBanusi K MHHEMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00€CIIeYeHHI0
Peanusanus yueObHO# qucHMIUIMHEE! TpeOyeT HaM4us yueOHOro KabuHeTa « XuMusy»:
ObopynoBanue yueGHOro KabHHeTA:

- TOCA/I0YHBIE MECTA 110 KOJMYECTBY 00YYarOIMXCS;

- pabouee MeCTO MpeTIo/IaBaTeNs;

- BBITSDKHOM 1mkad;

- HabOp XUMUICCKOH 1I0CY/IbI M IPHHALICIKHOCTEH J1Ist TaGOPATOPHBIX 1 IIPAKTHYECKHX PaboT;
- HabOPBI PEAKTHBOB OPraHMYECKAX M HEOPIraHMYECKHX BEIECTB;
- KOMIIIEKT Y4eOHO-HArISAHBIX 0Co0uM « Xumus»;

Texnnueckue cpenctpa o0yueHus:

- KOMIBIOTEP C THICH3HOHHBIM IIPOrPaMMHBIM 00ECIIEYEHHEM;
- MYJIETHME IUAIIPOEKTOP
- DKpaH

3.2. UndopmanunonHoe obecriedenne o0yueHus

Ilepeuyenns pexomeHnayeMbIX y4eOHbIX H3Aanmil, VHTepHET-pecypcoB, J0NOJIHHTEIbLHOI
JIATEePATYPbI

Jnsa obyqarormxcst
v I'abpuensn O.C. Xumust: yued. mig cryn. cpent. npod. yued. sasexenmii / O.C. I'abpuensn,
W.I'. OctpoymoB. — M., 2008.
W T abpuessn O.C. Xumus B Tecrax, 3a1a4ax, ynpaxHeHusix: yue6. nocobue s cTy. cpei.
npod. yueOnsix 3aBesiennii / O.C. Tabpuenss, I'.I". JIsicoBa — M., 2010.
v' Ta6puensa O.C. IpakTikyM 1o oGIeH, HEOPraHHIECKOH M OPraHMYECKOH XMMHH: yueO.
nocobue s CTyd. cpex. npod. yueb. 3asemenmii / I'abGpmemsm O.C., Octpoymos W.I'.,
Hopodeera H.M. — M., 2009.
v I'abpuenmsn O.C. Xummsa. 10 ximacc. ba3oBbli ypoBeHb: y4el. i obmieoGpasosar.
vupexnenuit. — M., 2010.
v Tabpuensn O.C. Xumms. 11 xnacc. Ba3oBbiii ypoBeHs: yuel. s oOuieoOpaszosar.
yupexaeHuii. — M., 2010.
4 INabpuensa O.C., Ocrpoymos WU.I'., Ocrpoymora E.E. Opranndeckas Xumus B TecTax,
3a/1a49ax U ynpaxsHenusx. — M., 2008.
v" Tabpuensu O.C., Octpoymos W.T., Beenenckas A.I'. OGmas XUMESL B TecTax, 3a1a4ax u
yopaxseHusx. — M., 2008.
v Kyssmenko H.E., Epemun B.B., [Tonikor B.A. Kparkuii kypc xumuu. — M., 2000.
v’ TInuyruna I'.B. XuMus 1 OBCEIHEBHAS JXH3HE YeioBeka. — M., 2004.

Jlnsa nmpenopaBareneit
v labpuensun O.C. Xumua ans mpenojapatens: ydeOHo-meromuueckoe mocobme / O.C.
I"abpuendn, I'.I". JIsicoa — M., 2010.
['abpuensn O.C. Hacronsnas xawmra yumrens xumuu: 10 xnace / O.C. I'abpuemsn, U.T.
Octpoymos — M., 2009.
v' Tabpuensa O.C. HactonpHas kmmra yautens xuvun: 11 kmace: B 2 4. / O.C. I'abpuenss,
I'.I'. JIsicoBa, A.I'. Beeaenckas — M., 2009,
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v Kysnenosa H.E. OOyuenme XuMuHM Ha ocHOBe MexnpenamersHoit mmterpamuu / H.E.
Ky3snenosa, M.A. [llatanos. — M., 2004,
v' Uepnobemsckas I'.M. Merozuka o0y4eHns XuMHN B cpeHeit mKoie. — M., 2003.
v' Ta6puensn O.C. Jlsicosa I'.I. Xumus s Ipenoasares: METoAUIecKoe mocobue. — M.,
20010.
v hitp://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology . html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
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4. KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHUS YYEBHOI

AACHUILINHBI

Kontponr m omemka pesynbraroB OcBoeHHst y4eGHOM MCHHIUIMHBI OCYIIECTBISETCS
TpENoJaBaTe/ieM B NPOIECCE IIPOBEACHHS NPAKTHYCCKHX 3aHATHH M J1aGopaTtopHBIX paboT,
TECTUPOBAHHS, & TAKKE BBIIONHEHHs OOYYarONMMHCS MHJMBHAYAIbHBIX 3a/aHHH, MPOCKTOB,

HCCJICIOBAHUA.

PesyabTaTsl 00y4yeHns
(ocBOCHHELIE YMEHHS, YCBOEHHbIE 3HAHNS)

©opMbl H MeTOAbI KOHTPOJISI H
OLCHKH Pe3yJIbTATOB 00y4eHHs

B pesyrsmame oceoenus yuebnoil Oucyuniumvi
«Xumuay obyuarowuiics Oonxcen ymems:
*  HA3bI6AMb. U3YHEHHbIE GEWECmBA O MPUBUATLHOI
WU MEJHCOYHAPOOHOU HOMEHKIamYpe;
* onpeoeisims. 6ANEHMHOCMb U CMENeNb OKUCIEHS
XUMUYECKUX IIeMeHmos, mun XUMUYECKOU C8s3U 8
coeOunenUax, 3apao0 UoHd, XapaKkmep cpedbt 6 600HBIX
pacmeopax Heop2anuv4ecKux u opednHu4ecKux
COCOUHEHUN,  OKUCIUMETb U  B0CCMAHOBUMEND,
NPUHAONEICHOCMb  BEWeCm8 K PA3HBIM  KIACCAM
HEOP2AHUYECKUX U OP2AHUYECKUX COCOUHEHUT,
*  Xapakmepuzoeamv: 21eMeHmMbl MAIbIX Nepuooos
no ux nonodicenuto & Ilepuoduueckoii cucmeme JIH.
Menoeneesa;  obwue  xumuveckue  ceolicmed
MEemannos,  HeMemailos,  OCHOGHLIX  KIACCOB
HEOP2AHUYECKUX U OP2AHUYECKUX  COEOUHEeHUl;
cmpoenue U XUMUYECKUe CEoucmea  U3VHEeHHbIX
HeOP2AHUYeCKUX U OP2AHUYECKUX COCOUHEHUL,
*  00BACHAMb: 3GBUCUMOCTIL CBOUCME GEUeCms Om
ux cocmaea u cmpoenus, NPUPooy XUMUYECKOU CEs3U
(UOHHOT Kosaiienmuotl, MEMALTUYecKou u
B000POOHOT), 3A6UCUMOCIL CKOPOCMU XUMUYECKOT
Peaxkyuy U noioxicenue XuMu4ecKko20 pasHoeecus om
DA3TULHBIX aKmopos;
* GLINONHAML  XUMUNECKULl  DKCHepUMEeHm:  ho
PACNO3HABAHUIO  GAJICHETIMUX —~ HEOP2AHUYeCKUX U
OpP2aAHUHECKUX CoeOUHenut,
*  Npo6ooUNL: CamocmosimeibHblil NOUCK
XUMUYECKOT um qbop.uaquu (44 UCROTBLI0BAHUEM
DAz IUYHBIX UCTOYHUKOB (Hay4HO-NONYISPHYIX
uz0anuil, KOMNbIOMEPHbIX 0a3 OAHHBIX, Pecypcoé
Humepnema), UCNOb306aMb KoMnvlomepHbie
mexHono2uu 014 00pabomku u nepedayy XUMU4ecKou
uHopmayuu u ee npeocmagienus € pazIudHbIX
chopmax;
* ceA3bIGamb;  U3VYEHHLI Mmamepuan co  ceoeil
npogheccuonanvbnoil OessmenrsHOCmMbIO;
* pewambv: pacyemuvie 3a0a4u NO XUMUYECKUM
gopmynam u ypaeHenusm,
UCNOIbL306aMb NPUOOpemenHble 3HAHUL U YMEHU 6
NPAKMUYECKOU  0esAmelbHOCMY U NOBCEOHEGHOU

Texywuii konmpons 6 popme:

Y’ camocmosmenvuvix pabom;

v’ 1a6opamopublx U NPAKMUYeCKux
pabom;

v memamuueckux mecmos;

v XuMuyecxKux ()uxmanmoe;

v’ Koumponvnvix pabom no memam

yuebHou oucyunIuHbl.
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JHCUSHU:

> o 00bACHEHUA XUMUYECKUX A6NeHUIL,
npoucxoosuux 6 npupode, Ouimy U HA NPOU3BOOCMEE;
s onpeoenienus 803MOJICHOCMU npomexanus
XUMUYECKUX Npeepauyeruil 6 pasiuyHblX YCIO0BUAX U
OYeHKU UX NOCIEOCMBULL,

*  IKONOSUHECKU ?pa.uomuoeo P‘!OGG@E”M 8
OKpYIcalowyell cpeoe;

° OyeHKU GIUAHUA  XUMUHECKOZ0  302PASHEHU
OKpYyIICalouei cpeobl Ha OP2AHUM HeN06eKd u Opyaue
JHCUBble OP2AHUIMBL;

o Oe3zonacHozo  obpawenus ¢  20plOHuUMuU U
MoOKCUYHLIMU ~ Geujecmeamu U 1abOpamopHbiM
obopyoosanuem,

*  NPU2OMOBIeHUS pacmeopos 3a0annou
KoHyeHmpayuy ¢ 6uimy U Ha NPOUIBOOCMEBE;
*  KpUmMu4eckou OYEHKU 0ocmogepHoCmu

XuMUYeckoil uHopMayuy, NOCMynaroues Us pasHolx
UCTOYHUKOB.

B pesynemame 0C60€HUsA yuebHou  OucCyunIuHbl
« Xumusy 00yuaowuiics OONHNCeH 3HAMb!

e gavicHelute XUMUYECKUEe NOHAMUS Beujecmeo,
XUMUYECKULl DJ1eMEHm, amom, Monexyla,
OmMHOCUMEIbHbIe AMOMHAA U MOJNEKYIAPHAA MACChl,
UOH, WUIOMPONUSA, USOMONbL, XUMUYECKAL C6A3b,
INEKMPOOMPUYAMENLHOCMb, BATCHMHOCMb, CMENEHb
OKUCTEHUS, MOTb, MOTAPHAS MACCA, MONAPHDLIL 00bEM
2a3000pa3HblX 6eujecms, 6euecmea MOLEKYIAPHO20 U
HEMONEKYIAPHO20 cmpoenus, pacmeopel,
EKMPORUM U HEINEKMPOIUN, S1eKMPOIUMULECKAA
Oouccoyuayus, OKuciumeliv U  60CCMAHOGUMEID,
oKuCienue U BOCCMAHOGIeHUe, MENN06oU dhdpexm
peaKyuy, CKOpoCMb XUMUYECKOU pearyuu, Kamauus,
XuMuyeckoe  pasHoeecue, Yyelepoonsiil - ckelem,
yHryuOHATLHAS 2PYNNG, U30MEPUS, 20MONI02UA;

o OCHOBHBIE 3aKOHbL XUMUU: COXPAHEHUA MAacCChl
gewjecme,  NOCMOANCMEA — COCMABA  BEWEeCms,
Hepuoouueckuii saxon JI.H. Menoeneesa;

« OCHOGHBIE Meopuu XUMUL, XUMUYECKOU C6A3Y,

DNEKMPOIUMUYECKOl  OUCCOYUAYUU, CcmMpoeHUs
OP2AHUECKUX U HEOP2AHUYECKUX COCOUHEHUT;
o gaviCHeluue seujecmesa U Mamepuanivl:

saoichetiuue Memaiibl U CHlaevl; CepHds, CONAHAA,
azomHas U YKCYCHAs, KUciombl; 61a20poOHble 2a3bl,
8000P00, KUCIOPOO, 2AI02€eHbl, Wel0UHble MeMAllbl;
OCHOBHbIE, KUCIOMHbe U amgomepHvie OKCUObl U
2UOPOKCUOLL, WENOYY, Y2ICKUCTbII U yeapHblil 2asbl,
CepHUCmbLil 2a3, AMMUAK, 6004, NPUPOOHBLIl 243,
meman, 2IMmMdH, IMUWIEH, ayemuien, x.mpu() HAmMpusl,
xapbonam u 2udpoxapbonam Hampus, kapbonam u
docpam xanbyus, 0eH301, Memanon u_9manod,

Texywuii KOHmMpos 6 opme:
camocmosmenvHblx pabom,
aabopamopublx U NPAKMUYECKUX
pabom;

MEMAMUYECKUX MECOB,
XUMUYECKUX OUKMAHMOB,
KOHMPOIbHLIX pabom no  memau
YueOHOll OUCYUNIUHDL.

Hmozoeviii  konmpois 6  opme
Ougppepenyuposannozo savemd.

KR BN
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CNOJICHble  BUPBL,  JICUPBL, MbLIA, MOHOCAXAPUObL
(2noKo3a), oucaxapudsl (caxaposa), NoIUcCaxapuovl
(kpaxman u yeinion03a), AHUIUH, AMUHOKUCIOMbL,
benku, ucKkyccmeenHvie U CUHMEMUYECKUe BOJOKHA,
KAYYYKU, NIACMMACCHL;
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3chepm3a pasaciia 3 «YcaoBus peamH3alifa NporpaMmbl JHCHHIIHHBIDY

16. | Paspmen 3 «VcnoBus peannsauuu MporpaMMbl AMCLMATLTHHBI) TPEACTABJIEH.

17. | Ilynkr 3.1. «TpeboBaHus kK MUHHMATLHOMY MaTepHaIbHO-TEXHHUECKOMY obecre-
HYEHHIO» COOCPIKHT NEPEYCHb yqeﬁublx MOMELUSHUNA U CpCICTB OﬁyquH}I, HeoOxo0-
AHWMBIX [J11 peaiM3aliy NporpaMmsbl JHUCLHIVIMHEI.

Ja

18. | Mynkr 3.2. «MHpopmauuoHHoe obecrieuerne 00yUeHHUs» COAEPKHUT NepeueHsb pe-
KOMeHIyeMBIX y4eOHbIX n3aanuii, UHTepHeT-pecypcoB, NONOMHUTENBHOM THTEpa-
Typbl.

Aa

19. | Cnmcok nutepaTypbl COAEpHUT UHGPOPMALIMIO O NMEUATHBIX U MEKTPOHHBIX H3aHH-
SIX OCHOBHOM U JOMOJIHUTE/ILHOK yueGHOM TUTEpaTyphbl M0 JUCLMIIIMHAM BCEX
LIMKJIOB, H3JaHHOM 3a MocJiegHHE 5 JeT.

za

3Kcnepmaa pasjaeia 4 «KOHTpOJlB H OII€HKA Pe3yJbTATOB OCBOCHHA JTHCIHHILIHHLI

20. | Pasnen 4. «<KoHTpO/b M OLEHKA Pe3y/IbTATOB OCBOEHHS JUCLIMILVTMHBI[IPEACTABICH | 1a
21. | Ilepeuens Gpopm KOHTPO/IS KOHKPETH3UPOBaH C yueToM crielnduky obyuerus no na
nporpamMme npohecCHOHaIbHOTO MOAYJIA.
22. | Pe3ynbTaThbl yKa3bIBaIOTCs B COOTBETCTBHH C MACMOPTOM MPOrpaMMBl. na
23. | HaumeHoBaHHA 3HAHUI W YMEHHH COBNAJANOT ¢ YKa3aHHbIMK B . 1.3 Ja
HUTOTI'OBOE 3AKJIIOYEHHE
[IporpaMma AHCUMIUIHHBI MOKeT ObITh Harpas/ieHa Ha COACPXKATE/IbHYIO 3KCMEPTH3Y aa

3amMevaHHs 1 PEKOMEHIAINH IKCIIepTa 110 JopaboTKe:

PaspaGoruuk nporpammel ®.H.0 Bexos A.1O.
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