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Jlonenkoit Hapomoi Pecny6nuku ot 13.08.2021r. Ne 682); Konuenuuu pa3BuTHS
HEeNpephIBHOTO BOCIHUTAaHUs JAeTedl W ydameicss mononexu Jlonenxoi Haponnoii
Pecny6auku (Ilpukas MunucrepetBa oOpasoBanusi U Hayku Jloneukoit HaponHoit
Pecny6nuku ot 16:08.2017 r. Ne§32).
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HOACHUTEJBHASA 3AIINCKA

Oco0OeHHOCTH coaepkaHusl OOy4eHUsI XMMHUM B cCpelHed (MOJHOM) IIKOJe
oOycloBlIeHbl cHeluUKOW XUMUM KaK HAyKd M TOCTaBJICHHBIMHU 3aJladyaMu.
OCHOBHBIMH MPOOJIEMAMH XUMUHU SBJISIOTCS U3YYEHHE COCTAaBa U CTPOCHHUS BEIIECTB,
3aBUCHUMOCTH WX CBOMCTB OT CTPOCHHUS, TMOJYYEHUS BEHIECTB C 3aJaHHBIMU
CBOWCTBAaMH, MCCIENOBAHUEM 3aKOHOMEPHOCTEM XUMHUYECKMX PEAaKIUd W IyTer
yIOpaBJICHUS UMM B IHEJSIX TMOJY4YEHHUs BEIECTB, MaTepuanoB, sHepruu. [loatomy B
paboueil mporpaMMe MO XUMHUU HAILIM OTPAKEHUS OCHOBHBIE COJIEp)KATEIIbHbBIC
JIMHUH:

e BemecTBO — 3HaHHE O COCTAaBE M CTPOCHHMM BEIIECTB, MX BaKHEHIINX
(bU3UYECKUX U XUMUUECKUX CBOMCTBAaX, OMOJIOTUUYECKUM JICHCTBUEM.

o XUMHUYECKHE PEaKIUU — 3HaHUS 00 YCJIOBHUSX, B KOTOPBIX MPOSIBISIOTCS
XUMUYECKHE CBOMCTBA BEIIECTB, O CIIOCO0AX yMPABICHUS] XUMUYECKUMHU MPOIIECCaMHU.

o [IpuMeHeHHE BEIIECTB — 3HAHWE W OMBIT MPAKTUYECKOW AEATETBLHOCTU C
BEILIECTBAMHU, KOTOpbIE HauboJiee 4YacTo YIMOTPEOJSIIOTCS B IMOBCEAHEBHOM >KU3HH,
HIMPOKO UCIOIB3YIOTCS B MPOMBIIIJICHHOCTH, CETbCKOM XO35IMCTBE, HA TPAHCIIOPTE.

e S3pIK XUMUU — CUCTEMA BAXKHEUILINX MOHATUN XUMHUHU U TEPMUHOB, KOTOPBIE
uX 0003HA4YalOT, HOMEHKJIATypa HEOPraHWYeCKHX BEIIeCTB, T.e. WX Ha3BaHUE,
XUMU4eckue (OpMyJibl U ypaBHEHHUsS, a TaKXe MpaBWiIa MepeBoja MHPOpMalUU C
€CTECTBEHHOTO SI3bIKa HA S3bIK XUMHUH B 00PATHO.

[TockoJIbKY OCHOBHBIE COJIEPKATEIIbHBIC IMHUM IIKOJIBHOTO Kypca XUMHUHU TECHO
MepeIIETeHbI, B MpOrpaMMe CoJiepKaHue MPEJCTAaBICHO HE MO JIMHUSAM, a MO MITH
OysiokaM (yHIaMEHTaIBHOTO sJipa CoAepkKaHusi o001ero oobpa3oBaHus: MeTObI
NMO3HAHUS B XUMHH; TeopeTuueckue OCHOBBI XUMHUU;, Heopranudeckas XuMWS;
Opranuyeckas xumust; XUMHUS U KU3Hb.

[Iporpamma pa3paboTaHa Ha OCHOBE KOHIIEHTPHUYECKOTO TOAXO0Ja K
CTPYKTYpPUpPOBaHHMIO y4eOHOro martepuana. Bemymas umes Kypca — IE€IOCTHOCTh
HEOPTaHUYECKON M OPraHMYE€CKON XUMHUHU Ha OCHOBE OOIIHOCTH MX MOHSATHUM, 3aKOHOB
U TEOpUM, a TaKKe EJIUHBIX IMOJIXO0JI0B K KiacCU(DUKAIUK OPTaHUYECKUX U
HEOPTraHMYECKUX BEIIECTB W 3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMHUYECKUX PEaKIUH.
Takoe mnocTpoeHue Kypca oOIIell XMMHUU TMO3BOJSIET IMOJBECTU OOYyUYaIOIIMXCA K
MMOHMMAHUIO MAaT€pUATbHOCTU U MO3HABAEMOCTH €IMHOTO MHPA BEILECTB, IPUYUH €0
KpacoO4HOT0 MHOTooOpa3usi, BceoOmel cBsi3u sBieHuil. Bece 310 maer oOydaromumcs
BO3MOKHOCThH HE TOJIBKO JIY4Ill€ YCBOUTh COOCTBEHHO XMMHUYECKOE COJIEPIKAHUE, HO U

HOHSTH POJIb U MECTO XMMHUHU B CUCTEME HayK o nipupoje. CTpyKTypa Kypca MO3BOJISIET
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B [IOJIHOM Mepe HCIOIb30BaTh B 00YUEHUH JIOTHYECKUE ONEPALIUU MBIIIJIEHUS: aHAJIU3
U CUHTE3, CPABHEHHE U aHAJIIOTHIO, CUCTEMATU3ALUIO U 0000IIEHHE.

Ha 1 xypce m3ydaercst opraHnyeckass XuMHUsl, TEOPETUUECKYI0 OCHOBY KOTOPOU
COCTaBIIIOT  COBPEMEHHAs TEOPUS  CTPOCHHS  OPraHUYECKHX  COCIAUHEHUU,
ITOKA3bIBAIOIIAsl EIUHCTBO XUMHUYECKOIO, OJJIEKTPOHHOTO M HPOCTPAHCTBEHHOIO
CTPOCHMSI, SIBJIEHUS TOMOJIOTMM W HW30MEpHM, Kiaccu(puKalusg MU HOMEHKIATypa
OpraHUYeCKUX COCOUHEHHH. Bechb Kypc OpraHM4eckod XHMMHMM IPOHU3aH HIeed
3aBHCHMOCTH CBOMCTB BEIIECTB OT COCTaBa M MX CTPOEHUs, OT XapakTepa (pyHKIHO-
HaJBHBIX TPYII, a TAaKKE€ TIEHETHYECKUX CBA3EH MEKIy KIAacCaMM OpPTraHUYECKHUX
COCIMHEHU.

Benymas poabp B pacKpbITHM COAEPKaHUS Kypca XHMHM 2 Kypca
MPUHAUIEKUT DJIEKTPOHHOM TEOpHH, IEPUOAUYECKOMY 3aKOHY U CHCTEME
XUMUYECKUX 3JIEMEHTOB Kak HanboJyiee 0OIMM HaydYHbBIM OCHOBAM XUMMHHU.
Conepxxanue 3TUX  pasfelioB  XMUMHHM  PAacKpblBaeTcs BO  B3aHUMOCBA3H
OpPraHMYEeCKMX M HEOPraHMYECKUX BeLEeCTB. B maHHOM Kypce conepKarcs
BaXKHEHIIME CBEEHUS, CIOCOOCTBYIOIIUX (DOPMHUPOBAHUIO 3J0POBOrO 00pa3a )KU3HU U
oO11el KylIbTYphl YEJIOBEKA.

B wu3ydeHum Kypca 3HAQUMTENbHAsA POJIb  OTBOAUTCA  XUMHUYECKOMY
AKCIIEPUMEHTY: TMPOBEACHUIO MPaKTUYECKUX padboT, 1abopaTOpHBIX OMNBITOB U
OMMCAHUIO UX PE3YyJbTAaTOB; COOJIOICEHUIO HOPM U MPABUJI MOBEACHUS B XUMUYECKUX
nabopaTopusx.

YueOHas AUCHUIIIMHBI «XHUMHS» B3aUMOCBsi3aHA ¢ (U3UKOW, OMOJIOTHEH,
MaTEeMaTUKOU, HHHOPMATHUKOM.

Kypc crpouTcs Ha NPUHLHMIIAX TEOPETUYECKOTO OCMBICIEHUS W JIOTHYECKOU
CUCTEMAaTH3allMKM TOJy4YeHUs 3HaHUM, a TaKkKe Ha MNPUHLHIAX WHTEPAKTUBHOCTH,
JOCTYITHOCTH U CBSA3U C IPAKTUKOM.

Jlannas paGovast mporpaMma y4eOHOM NHUCHMIUIMHBI « XUMHS» COCTaBJI€HA Ha
OCHOBE:

— T'ocynapcTBeHHOTO  00pa30BaTENBLHOTO  CTaHAApTa CpPEAHEro  OOIIero
oOpa3oBaHus o0 XUMHUHM (0a30BbIN YPOBEHB);

- basucHoro yue6Horo miana oOuieo0pa3oBaTeNnbHbIX opraHu3anuil JoHekoit
Hapoanoii PecriyOnmku;

-T'ocymapcTBenHoTrO 00pa3oBaTeNHLHOTO CTaHJapTa CpeIHero
npodeccuoHanbHoro odpazoanus no npodeccuu 09.01.03 «Mactep mo odopadoTke
uu(ppoBoi HHGOPMALTUN.

N3yyeHue XxuMuUM B CcTapuieil mKoJie Ha 0a30BOM YPOBHEe HANPABJICHO
JAOCTHKEHHE CJIeIYIOIIUX 1esIei:



* Ha OCBOCHME 3HAHMH O XMMHYECKOM COCTABIIONIEM €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, O BAXKHEUIIINX XUMUYECKUX TTOHATUSAX, 3aKOHAX U TCOPUSIX;

* Ha OBJIaJleHHe YMEHUSIMU MPUMCHSTHh TOJyYCHHbIE 3HAHUS 11 OOBSICHCHHS
Pa3HOOOPA3HBIX XUMHYECKHUX SIBJICHUM M CBOMCTB BEIIECTB, IJIs1 OIICHKU POJIM XUMHUH B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN U MOJIYYEHUU HOBBIX MATEPUAIIOB;

* Ha pa3BUTHE M03HABATEILHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIOCOOHOCTEH B
IPOIIECCe CaMOCTOSATEIBLHOIO MPUOOPETECHUS XUMUUECKUX 3HAHUI C MCIOJIb30BAHUEM
Pa3JIMYHBIX UICTOYHUKOB MH(GOPMAIIMY, B TOM YHCIIC KOMITBIOTEPHBIX;

* Ha BOCIMTAHHUE YOSXKJICHHOCTH B IIO3UTUBHOM POJHM XHUMHUH B KU3HH
COBPEMEHHOT0 0011ecTBa, HEOOXOAUMOCTH XHMHUYECKH TPAMOTHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U OKPYIKAIOIIEH CpPENE;

* Ha IPUMEHEHHEe TOJYYEeHHBIX 3HAHMH W yMeHMU 11 0e30MacHoro
UCIIOJIb30BaHUS BEIIECTB M MAaTEpUaIOB B OBITY, CEIIBCKOM XO3SMCTBE M Ha
MIPOU3BOJICTBE, JJIA PEUICHUS MNPAKTUYECKUX 3a7ad B IIOBCCIHEBHOM JKU3HU, JJIA
MPEAYNPEXKICHUSA SIBICHUNM, HAHOCIIIUX BPEJ 3/I0POBBIO YEJIOBEKA U OKPYkKAIOLICH
cpene.



1. HACHOPT PABOYEM ITPOI'PAMMBbI YYEBHOUW JUCILIUILJINHBI
O/1b. 09 «XXUMMS»

1.1. ObaacTh NpUMEHEHHUS MPOrPAMMBI.

Pabouas mporpamma y4eOHON AMCLMIUIMHBI SIBISETCS COCTAaBHOM YacCThIO
00pa30BaTeNbHON MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHUsl.
[Iporpamma  y4eOHON  JUCUMIUIMHBI  SIBISIETCS  OCHOBOM  JJii  MOATOTOBKH
kBaM(uupoBaHHbIX pabounx mo mpodeccun 09.01.03 «Mactep mo odpadoTke
uudpoBoii HHpOpMALUNY.

MecTo y4eOHON IUCHUIUIMHBI B CTPYKTYpe O0Opa3oBaTEbHON IMPOTrpaMMBbI
CpelHero o01ero oopa3oBaHusl.

VYyebnas guciumianHa «XUMUS» OTHOCUTCS K  OOf3aTeNbHOM  4acTu
ob1eoopazoBarenbHoro mukia [HITKPC.

[enu u 3amaun yueOHOM NUCHMIUIUHBI «XUMUS» - TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHMS Y4ECOHOU TUCIUTIIIMHBI.

H3yuenue xumuu Ha 6a30680M yposhe cpedne2o (NoaH020) obue2o 0opa3o8anus
HanpasieHo Ha 00CMudCceHue Cledyrouux yeeu.:

— OCBOCHUE 3HAHUM O XUMHUUYECKOW COCTABISIOLIEH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA, O BAXKHEUIIINX XUMUUECKUX TOHSATUSIX, 3aKOHAX U TEOPUSIX;

— OBJIaJIeHMe YMEHUSIMM IIPUMECHSTH TMOJIyYEHHBbIC 3HAHUS JIi OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHYECKHUX SIBJICHUM W CBOWCTB BEIIECTB, JIsl OIICHKU POJIM XUMHUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUM U MOJTYYCHUU HOBBIX MaTEPHUAJIOB;

— pa3BUTHE MO3HABATEIBHBIX MHTEPECOB U MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEN
B TIPOIIECCE  CAMOCTOSITEILHOTO  NPUOOPETeHHS  XMMHYECKUX  3HAHUHA €
WCTIOJIb30BAHUEM  PA3JMYHBIX  HWCTOYHUKOB  WHGOpMAIMK, B TOM  YHCIE
KOMIIBIOTEPHBIX;

— BOCNHMTAHUE YOSXKIEHHOCTH B TIO3UTUBHOW pOJIM XUMUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBAa, HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U OKPYIKAIOIIEH CpeLE;

— NpUMEHeHHe TOJYYeHHbIX 3HAHMH W yMeHMi 11 0€30MacHOro
WCIIOJIb30BAaHUS BEIIECTB M MaTEpPHAIOB B OBITYy, CEITBCKOM XO3SMCTBE W Ha
MPOU3BOJICTBE, JJI PEUICHUS MPAKTUYECKUX 3a7a4 B TOBCEIHEBHOM >KM3HU, JJIS
NPEAYNPEKICHUS SBICHUN, HAHOCSIIMX BPEX 3I0POBBI0 YEJIOBEKA U OKPYKAIOIIEH
cpene.



Ocnognbie 3a0auu Npocpammol.:

« @opMHUpOBaHUE 3HAHUUW OCHOB HAYKHM — BaXHEHIIMX (HAKTOB, MOHITHIA,
3aKOHOB W TEOpPHM, SI3bIKa HAYKH, JOCTYNHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO
Xapaxkrepa.

 @opMHpOBaHHE YMEHHMM  CpaBHUBATh, YCTAHAaBJIMBaThb  IPUYMHHO-
CJIEICTBEHHBIE CBSI3H, JIe1aTh 000OIIEHHS, CAMOCTOSTENIbHO TPUMEHSTh, TIOMIOJIHATD U
CHUCTEMAaTU3UPOBATh 3HAHMS.

* PazBurne yMmeHudl HaOmogaTh U OOBACHATH XMMHUYECKUE SIBICHUA,
coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH TMpH paboTe ¢ BelecTBaMU B
XUMUYECKOH JIa0OpaTOPUH U B IOBCETHEBHOW KU3HH.

* PazBuTne wuHTEpeca K XHUMHM KaKk BO3MOXHOW oOmactu Oyayiien
IPAKTUYECKOMN ESATEIBHOCTH.

e @QOpMHpPOBAaHUE CHCTEMBI [IOJUTEXHUYECKUX 3HAHUN, HAy4YHBIX OCHOB
XUMHUYECKOTO IPOU3BOJICTBA U IIPUHIIUIIOB YIIPABIICHUS M.

* Pa3BUTHE HHTEIEKTyaJIbHbIX CIHOCOOHOCTEH M T'yMaHHCTUYECKHX KauecTB
JUYHOCTH.

* QOpMHpPOBAaHUE  JKOJOTMYECKOTO  MBILUIEHUS,  YOEXKIECHHOCTH B
HEO0OXOJAMMOCTH OXPaHbl OKPYKArOUIEH Cpe/ibl.

B pesynbrare OCBOCHHMS Yy4ye€OHOW JUCHUIUIMHBI «XUMHS» OOydarOUIUnCs
TOJKEH

3HATh / IOHUMATh

» BaXKHEHIINE XUMHUYECKHE MOHSATHS: BEIICCTBO, XUMHUYECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, aTOMHas €IUHUIA MAacChl OTHOCUTEJIbHBIE ATOMHAs WU MOJIEKYJISIPHAS
MAaccChl, MOH, aJUIOTPOIMS, U30TOIbI, XUMHUYECKAs CBS3b, BJIECKTPOOTPULATEIBHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJIEHUS, MOJIb, TOCTOSIHHAsA ABOrajapo, MOJIsIpHas Macca,
MOJISIDHBIN  00bEM, BEIIECTBA MOJICKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHUS,
pacTBOPBI, JJEKTPOJUT M  HEIIEKTPOJUT, DIIEKTPOJIUTUYECKAS JTUCCOLAALINS,
OKHCIIUTENIb M BOCCTAHOBHTENb, OKHUCJIECHHE M BOCCTAHOBIICHHE, TEIUIOBOM 3((dEeKT
peakiuu, CKOPOCTh XHWMHUYECKOW pEakIuH, KaTajlnu3, XHUMHUYECKOE€ pPABHOBECHE,
YTJIEPOAHBIN CKeleT, GyHKIIMOHAIbHAS TPYIINa, H30MepHs, TOMOJIOTHUS;

» OCHOBHBIC 3aKOHBI XHMHH: COXPaHCHHUS MAacChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, 00BEMHBIX OTHOIIECHUM, TEPUOJNICCKUM 3aKOH;

» OCHOBHBIC TEOPHHM XHMHH: XHMHYECCKOW CBS3HM, DJICKTPOJIMTHUYCCKOU
JTACCOLMAIINM, CTPOCHUS OPTAaHUYECKUX COCIMHCHUN;

» Ba)KHEUIIIME BENIECTBA U MaTEePHAIIbl: OCHOBHBIC METAJIIBI M CIUIABHI; CepHas,
COJISIHAsI, a30THASI U YKCYCHAsl KUCIIOThI;, IEJI0UYHU, aMMHUAaK, MUHEPAJIbHbIE yI00OpEHUs,
METaH, JSTWJICH, aleTWIeH, OCH30JI, 3TaHOJ, J>XHPbI, MbLIA, TJIOKO3a, Caxaposa,
KpaxMaJll, KjeTdaTka, O€JIKH, UCKYCCTBEHHbIC M CHHTETUUECKHE BOJIOKHA, Kay4dyKH,
TJIACTMACCHI;



yMeThb

® Ha3bi6aMb W3YYCHHBIE BEIECTBA 110 «TPUBUAJIBHON» M MEXIYHApPOIHON
HOMEHKJIATypE;

® onpedensims. BAIEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB,
TUIl XUMHUYECKOM CBSI3M B COCIMHEHMSX, 3aps]l MOHA, XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCOUHEHHM, OKHCIHTEIb W  BOCCTAaHOBUTEID,
IIPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM HEOPTaHMYECKHUX U OPraHUYECKUX
COCIUHCHMI;

® Xapakmepu3zoeamy. DIEMEHTbl MAJIbIX IIEPUOJOB IO HX IOJOXKECHHUIO B
nepuoguyeckoit cucreme J[.M.MenneneeBa; oOume Qusnyeckue M XUMHYECKUE
CBOMCTBA METAJUIOB, HEMETAZIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYECKUX COCOUHEHMM; CTPOEHWE M XUMHYECKHME CBOMCTBA HW3Y4YCHHBIX
OPTraHUYECKUX COCIUHEHUN;

® 00bACHAMYb. 3aBUCUMOCTb CBOICTB BEIIECTB OT KX COCTaBa M CTPOCHUS;
OPUPOy XUMHUYECKON CBS3U (MOHHOM, KOBAJEHTHOM, METAJLIMUECKOM), 3aBUCUMOCTD
CKOPOCTHM XMMHUYECKOW pEeaKUud U IIOJIOKEHUS XUMHUYECKOIO pPaBHOBECHUS OT
pa3ianyuHbIX (AKTOPOB; MIPUMEHEHNE BEIIECTB HA OCHOBE UX CBOICTB;

® GLINOJIHAMb XUMUYECKUU OSKCnepumenm TI0 PACHO3HABAHUIO BaXKHEHIINX
HEOPTaHUYECKUX U OPTAaHUYECKUX BEILIECTB;

® 1POBOOUMb  CaMOCTOSITENIbHBIA ~TOMCK  XMMHYECKOW HHoOpManuu ¢
UCTIOJb30BAaHUEM  PA3NIUYHBIX ~ UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX  W3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCHOJb30BaTh KOMIIBIOTEPHbIE
TEXHOJOTUUA ji1 OOpabOTKM M Tepefadyd XUMHYecKo uHpopmanuu, U ee
MIPEICTABICHUS B Pa3IMYHBIX (popMmax;

HCI0JIb30BATh NIPUOOPETCHHbIC 3HAHUSA U YMEHUS B IPAKTHYECKOH

JeSITeJILHOCTH M IOBCEIHEBHOM KU3HHU JIJIsAA:

O OOBSCHCHHSI XUMHUYCCKHX SIBJICHHM, MIPOUCXOISIINX B MPHUPOAC, OBITY W Ha
MIPOU3BO/ICTRBE;

O OIpeneNcHUS BO3MOXKHOCTH TIPOTCKAHUS XHMHUYSCKUX TPEBpANICHUA B
Pa3IMYHBIX YCIOBHUSAX U OLICHKH MX TOCJICICTBUML;

O 9KOJIOTMYECKH IPaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH cpelie;

O OLEHKH BJIMSHHMS XHMHYECKOIO 3arpsA3HEHHUs OKpY)KalolmelH cpeapl Ha
OpTraHM3M YeJIOBEKa U JPYTHE KUBBIC OPraHU3MEI;

o 0e3omacHOro oOpalIeHHs] C BEMIECTBAMU W MaTepHalaMH OPTaHHYECKOTO H
HEOPTaHMYECKOTO TPOUCXOXKIACHHUS C TOPIOYMMH W TOKCHYHBIMH BEIECTBAMH,
1abopaTOPHBIM 000PYAOBAHUEM;

O MPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIIEHTpAlMM B OBITY H Ha
POU3BO/JICTBE;



O KPUTHUYECKOM  OLEHKM  JIOCTOBEPHOCTH  XHMMHUYECKOW  HWH(pOpMaIuH,
MOCTYMAIOIIEH U3 pa3HbIX UCTOUYHUKOB.

Nzyuenne yueOnoi nucrurmumnabl O/lb. 09 «Xumus» crnocoOCTBYeT pa3BUTHIO
00X KOMIIETEHIINH:

OK 1. IToHuMath CyHIHOCTh M COLMAJIBHYIO 3HAYUMOCTH CBOEU Oymymiein
npodeccuu, MPOsIBIIATh K HEM YCTOMUYUBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESATEILHOCTb, HCXOAS W3 1A U
CIIOCOOOB €€ TIOCTUKEHUS ONPEICICHHBIX PYKOBOAUTEIIEM.

OK 3. AHanu3upoBaTh pabouyl0 CHUTYallMIO, OCYIIECTBIATh TEKYIIUH U
WUTOTOBBI KOHTPOJIb, OICHKY M KOPPEKIUI0O COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3@ PE3YJIbTATHI CBOEH paOOTHI.

OK 5. HUcnonw3zoBath HH(YOPMAMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTUH B
npoeccCuoHaNbHOM NESITEIbHOCTH.

OK 6. Paborats B komanHzae, d(dexkTuBHO o0OmAaTbCs ¢  KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

1.2. KoJuyecTBO 4YacoB, OTBeJAeHHOe HA OCBOEHHE MNPOrpaMMbl Y4ueOHOW
AUCIHUANIMHBI
MakcumanbHOW yueOHOM Harpy3ku ooydaromerocs - 70 4acoB, B TOM YHUCJIE:

— 00s13aTenbHON ayAUTOPHON yueOHON Harpy3ku oOyuvaromerocsi - 70 yacos, B
TOM YHCJIE:
JIEKIIUH - 66 4aca;
KOHTPOJBHBIX paboT — 4 yaca,

— caMOCTOSTENbHON paboTel oOyuaromierocs — 0 gacos.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bun yueO6Hoii padoThI

Oovem uacoe

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 70
Oo0s13aTeIbHAA  ayAUTOpPHAst Yy4deOHasi Harpyska 70

(Bcero)

B TOM YHCJIE:

KOHTPOJIbHBIE paOOThI 4
MPAKTHYECKUE PAOOTHI

n1abopaTopHble pabOThI (He npedycMompeHo)

HroroBas arrecranus 1s npodeccun 09.01.03 Huggepenyuposannwiii

«Mactep mo o0padoTke undpoBoii HHPpOpPMATUI»

sauem (4 cemecmp)
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2.2. TemaTuueckuii miaH u coaepxxkanue yueonoii nucuumiuabl Ob.09 «Xumus»

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYeCKHE PadoThl, Oo0bem YpoBeHb
pa3/iesioB U TeM caMocCTosiTe/IbHAs padoTa 00y4yaommxcs, Kypcopasi pador (IpoeKT) (ec/Iu npeaycMOoTpeHbl) 4acos OCBOCHHS
1 2 3 4
Cojeprkanne y4eOHOro Marepuasa 3
Tema 1. TEOPHA | TlosiBieHue U pa3BUTUE OPraHMYECKOM XMMUH Kak Hayku. [IpeaMeT opraHuuecKoi XuMuH. 1 2
CTPOEHHA [TpuyrHBI MHOTOOOPA3Hsl OPraHUYECKUX COCTMHECHHI.
OPI'AHHUYECKHX | Xumuueckoe CTPOCHHE KaK IOPSIOK COCIMHEHHUS aTOMOB B MOJICKYJIE COINIACHO MX BAJICHTHOCTH. 1 2
COE/JUHEHHH | Teopust CTpoeHHs OpPraHnyuecKux coepunennii A.M. Bytieposa.
(3 uaca) VYriepoaHslii CKEIET OpPraHuyvecKord MoJIeKyJbl. KpaTHOCTh XUMHUYECKOH CBSI3U. 3aBHCUMOCTD 1 2
CBOMCTB BEIIECTB OT XHWMHMYECKOIO CTpOoeHMs MoJekyil. M3omepus u msomepsl. Ilonsarume o
¢GyHKUMOHaIbHOH rpynmne. IIpuHiunel kiaccuuKaluy OpraHMuecKuX COeMHEHUH.
[TpakTrueckue 3aHsTHsI (HE IPETYCMOTPEHO)
Cogepxanue yueOHOro MaTepuana 13
Tema 2. CrpoeHne Mosekyibl MeTaHa. ['omonorndeckuii psaj ankaHos. ['omonoru. Homenknarypa. 1 2
YI'JIEBOJAOPO/ | U3omepus yrinepoaHoro ckenera. CriocoObl moydeHHs alkaHoB. HaxoxieHue B mpupoje u
bl (134acoB) IPUMEHEHHE AJIKAHOB
3aKOHOMEPHOCTH U3MEHEHMs PU3NUECKUX CBOMCTB. XMMHUYECKUE CBOWCTBA (Ha MpUMEpPE METaHa U 1 2
3TaHa): peaklMM 3aMelleHus (raloreHUPOBaHUE), AETHIPUPOBAHUS KaK CIIOCOOBI OTY4YEeHUs
BaXHEHMIINX COEAMHEHUI B OpraHMYECKOM CUHTe3€e. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHHKOB TEIlIa B IPOMBIIIJICHHOCTH U OBITY.
Crpoenue Mmonekyinbl 3TuneHa. ['omonornueckuii psin ankeHos. Homenknarypa. Mzomepus 1 2
YIJIEPOAHOIO CKEJIETA U MOJIOKEHNUS KpaTHOM CBsA3M B MouieKyie. [Ipumenenue ankenos. [lonydenne
ankeHoB. [TpaBuiio 3aiinieBa
JdemoHcTpaumuu:
1) moy4yeHue STHIICHA JIeTHApaTalueld dTaHoa,
Pu3nyecKue CBOMCTBA AIKEHOB. XMMHUYECKHE CBOMCTBA AJIKEHOB. Peakuny nprucoeguHeHus — 1 2

TUAPUPOBAHUE, TAJIOTEHUPOBAHUE, TUAPOTraIOr€HUPOBaHUE, THApaTaLIMsL.

[TpaBuno MapkoBHUKOBa. Peakiiuu okuciaeHus: — HETOIHOE (Ha MpuMepe peakiuu Barunepa)
Y TIOJTHOE OKHUCIJIEHHE. MeTo/1bl MOTY4YEeHMs: IETUIPUPOBAaHUE AJIKAaHOB, AETUAPATALUs
CIIUPTOB, JIETAIOT€HHPOBAHNE MOHOTAJIOT€HITPOU3BOIHBIX AJIKAHOB CIUPTOBBIM PAaCTBOPOM
11eJ104M — NpaBuiio 3aiineBa. JleMoHcTpanmuu: 2) OnbIThl, IEMOHCTPUPYIOLIUE XUMUYECKUE
CBOMCTBA aJTKEHOB;3) 00pa3Iibl MOJIMMEPOB U U3/ICTUN U3 HUX.

12




HOJII/IMepI/ISaI.[I/ISI OTUJICHA KaK OCHOBHOC HAITPAaBJIICHUC €TI0 UCIIOJIb30BAHU. IlonuaTHneH kak
prnHOTOHH&)KHBIfI IIPOAYKT XUMHWYCCKOI'O IIPOMU3BOACTBA

[TonsaTue 06 ankaaneHax Kak yriieBOJOPOJIaxX ¢ ABYMs IBOMHBIMHU CBs3AMU. [lonumepusanus
nuBUHMIA (OyTagueHa-1,3) kak crnoco0 NOay4eHUs: CHHTETHUECKOro Kayuyka. Pusndeckue
cBoiicTBa. Xumudeckue cBoiicrpa: 1,2- u 1,4-nprcoenvHeHNE TajJOreHOB U FaJIOr€HOBOIOPOI0B IIPU
pasIn4HbIX Temreparypax. HarypanbHblil 1 cuHTeTHUECKUH Kaydyku. Bynkanuszauus kayuyyka.
Pesuna. [Ipumenenue xayduyka u pe3ussl. JJemoncmpayuu:

4) 00Opa3iibl Kay9yKOB U M3CIIHIA U3 HUX.

Crpoenne Mmonekyibsl aueTwieHa. ['omonornueckuii psan ankuHoB. Homenknarypa. M3omepus
YIJIEPOJHOIO CKEJIETa U MOJIOKEHUs KPaTHOM cBA3U B Mojekyie. [lonydenue ankunos. [Ipumenenue
anetusieHa. /lemoncmpayuu

5) monydeHue aneTuiIeHa u3 Kapouaa KajabIus;0) OMBITHI, IEMOHCTPUPYIOIINE XUMUIECKIE
CBOWCTBA aJIKHHOB

®dusnuecKue 1 XUMHUUECKUE CBOMCTBA: PEaKluy MPUCOSAMHEHUS (TaJOTeHUPOBAaHUE, THIPUPOBAHHE,
TUApaTalys, THAPOTraIOreHUPOBaHKE) KaK CIoco0 MOMydeHHUs TOTUMEPOB U IPYTHX MOJIE3HBIX
MpOAYKTOB. ['OpeHHe alleTHiIeHa KaK ICTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU ISl CBAPKU U
PE3KHU METAJLIOB

ben3ou kak nmpeACcTaBUTENbh ApOMATHIECKUX YIIIeBOA0P010B. CTpoeHUE MOJIEKYITbI O€H30171a.
[Tomyuenue 6en3omna. Cpenactsa 00pbOBI ¢ OBITOBBIMUA HACEKOMBIMU: PETICIUICHTHI, UHCEKTUIIUIBI.
[Ipumenenne Oenzomna. u3znyueckre CBOMCTBA. XUMUYECKHE CBOMCTBA: PEAKIIUU 3aMEICHNUS,
npucoenuHenus. Peakuus ropenus. /lemoncmpayuu:

7) ropenue 6eH307a; 8) OTCYTCTBUE MPU3HAKOB PEAKIIUU TTPU CMEIIMBAHUN OEH30J1a C HEUTpabHBIM
pacTBOPOM NepMaHraHaTa Kajusl.

[TpuposnHble UCTOUYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii U MOMyTHBIH HEPTSIHOW Ta3bl, UX COCTaB U
UCIIOJIb30BAHUE.

CocraB HedgTH 1 ee nepepadborka. Hegrenpoaykrel. OkTaHOBOE uncio OeH3uHa. JleMoHcTpauu:
9) KOJIIEKIIMU: TPOAYKTHI MepepadOTKH KAMEHHOTO YIJisl M He(TH.

OxpaHa okpy:xarolei cpeipl pu HedTenepepadoTKe U TPAHCTIOPTUPOBKE HEPTETIPOTYKTOB.
ATbTEpHAaTUBHBIE HCTOUHUKH SHEPTUU.

KonTtpoJubnas padora Ne 1

[TpakTrueckue 3aHsTHs (HE NPEAYCMOTPEHO)

Coneprkanrie yueOHOTO MaTepraia

12
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Tema 3.
KHUCJIOPOACO
EPXXAIIUE
OPI'AHUYECKH
E COEAUHEHUS
(12 yacos)

Cruptel. Knaccugukaiys, HOMEHKIATypa, U30MEpUs CIUPTOB. MeTaHOII U 3TaHOJ Kak
IPEJCTaBUTEIIN IPEAEIbHBIX OJTHOATOMHBIX cUpTOB. Ilpumenenue cnuproB. Pusnonorudeckoe
JI¥CTBUE METaHOJA U 3TaHOJIA Ha OPraHU3M YEeJIOBEKa

dusnueckue cBoiicTBa. XMMHUYECKHE CBOMCTBA (HA MpUMepe METaHOJIa U 3TaHOJIA):
B3aMMO/ICHICTBHE C HATPUEM KaK CIIOCO0 YCTaHOBIICHUS HAJTMYUS THAPOKCOTPYIIIBI, PEAKIIH C
rajloreHOBOIOPOIaMH KakK CIIOco0 MOJIy4eHHs pacTBOpUTEIIEH, JeruapaTanus
(BHYTpUMOJIEKYJISIpHAsL U MEXMOJIEKYJIsIpHas ). Peakius ropeHus: ClupThl Kak TOIIMBO
Hemoncmpayuu:

10) B3auMo1eliCTBUE 3TAHOJIA C HATPUEM.

OTUJIEHITIMKOJIb U TIULEPUH KaK IIPEACTABUTENH MTPENEIbHBIX MHOIOATOMHBIX CIIUPTOB.
KauectBeHHas peakuyss HA MHOIOATOMHBIE CIIMPTHI M €€ IPUMEHEHUE IS PACIIO3HABAHUS
[JIALIEPUHA B COCTaBE KOCMETUYECKUX CPENICTB.

JlabopaTopHble ONBITHI:

1. PactBOprMOCTb MMuiepuHa B Boje. KauecTBeHHas peakiys Ha NIMLEPUH € THIAPOKCUIOM MeIU
(II). ITpakTHueckoe NpUMEHEHUE ITUIICHIJIMKOIIS U riuuepuHa. [lonyyenue cnupTos

Crpoenue Mosekyisl ¢peHona. BzaumHoe BiusHUE aTOMOB B MoJsiekyiie (heHosa. Pusndeckue
cBOiicTBa. XMMUYECKHE CBOWCTBA: B3aUMOJEICTBHE C HATPUEM, THIPOKCUIOM HaTpHUsl, OpOMHOM
Bosoi. [Ipumenenue denona. [lonyuenue dpenona. Jemoncmpayuu:

11) pactBopuMoOCTb (heHOIIa B XOJ0IHOM U Topsiueit Boze;12) peakuus GpeHona ¢ 6poMHoM Boaoi;13)
peakuus deHosa ¢ pacTBopoM xjopuga xenesa (111

Mertanans (hopMaiibieTHa) U dTaHab (alleTalIbIeTH) KaK MPEACTaBUTENH MPEIeTbHbBIX
anbAeruioB. @usnyeckne cBoMcTBa. XMMUYECKHUE CBOMCTBA: KAUECTBEHHBIE PEAKIIMU Ha
KapOOHWIBHYIO TPYIITY (peakius «cepeOpsHOTO 3epKaliay, B3aUMOJIEHCTBHE C THAPOKCHIOM MEIH,
peaxIusi BOCCTAHOBJICHUS albAeTHAOB. TOKCHUHOCTD anbaeruaoB. [Ipumenenue ¢popmanbaerunia u
aneranpaerunaa. [lomydenue anpaeruaoB

Hemoncmpayuu:

14) peakius «cepeOpsHOTO 3epKajiay Ha MPUMEPe METaHAaJIsl WU APYTOTo aabJIeTH/Ia.

JlaGopaTopHble ONBITHI:
2. Peakumst metanast (WK Ipyroro anpjaeruaa) ¢ ruapokcugom meau (I0).

VYKcycHast KUCJIOTa KaK MPeJICTaBUTEINb MPeieIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KUCJIIOT.
dusnueckue cBOHCTBa. XMMHUYECKHE CBOMCTBA (Ha MpUMepe YKCYCHOM KHCIIOTBI): peaKiuu ¢
MeTaJlJIaMHi, OCHOBHBIMHU OKCHJIaMHU, OCHOBaHHUSIMH U COJIIMU KaK MOJATBEPKACHHUE CXOJCTBA C
HEOpPraHMYECKUMH KHcIoTaMu. Peakius srepudukanuy Kak crnocod morydyeHus CI0XKHbBIX 3(QHUPOB.
[TpumeneHnue ykcycHoOM KUcaoThl. [IpencraBienne o BRICIIUX KapOOHOBBIX KuciaoTax. [lomydenune
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KapOOHOBBIX KUCIIOT.

Hemoncmpayuu:

15) mony4yeHne yKCyCHON KUCIOTHI U3 alleTaTa HaTpHs JICHCTBUEM CEPHOM KUCIIOTHI.
JlaGopaTopHble ONBITHI:

3. CBoiicTBa pacTBOpa YKCYCHOM KUCJIOTHI.

CrnosxHbIe 3(DUPBI KaK MPOTYKTHI B3aUMOJICHCTBHUS KapOOHOBBIX KUCIIOT co ciupTamu. [IpumeHeHme
CJIOKHBIX 3(DUPOB B MUILEBON U MapPproMepHON NpoMbIlIUIeHHOCTH. [IpriMeHeHne sXxupoB.
Hemoncmpayuu:

16) monydyenue ciaoxHOro 3dupa;

['unponu3s ninu oMblIEHUE KUPOB KAaK CIIOCOO MPOMBIIIIIEHHOTO MTOJIyY€HUs COJIEH BBICIINX
KapOOHOBBIX KUCJIOT. MBUIA KaK COJIM BbICIIMX KapOOHOBBIX KMCIOT. MoroIue CBONCTBA MbLJA.

XKupsb! kak crnoxHble 3QUPHI TIIHIEPUHA U BHICIINX KapOOHOBBIX KUCIOT. PacTuTensHbIe U
JKMBOTHBIC J)KUPBI, UX COCTaB. Pacrio3HaBaHHe PacTUTEIbHBIX KHUPOB HA OCHOBAHUHU MX
HETpeIeIbHOro Xapakrepa Jemoncmpayuu:

17) peakius pacTBOpa MIEJIOUU C PACTUTEILHBIM )KUPOM (Ha TIPUMEPE OJIMBKOBOT'0, KACTOPOBOT'O
WJIU TIOJICOJTHEUHOTO Macja) ¢ 00pa3oBaHUEM TBEPAOTO MbLa.

Knaccudukanus yriaesoo. HaxoxxaeHue yrieBoioB B Ipupojie, Mx (Gu3nyeckue CBOiCTBa.
[TpumeHeHue u Ouosoruyeckas pojb yriaeBoJoB. [ 1roko3a kak anpaeruiocnupt. bpoxenune
rroko3bl. Caxaposa. 'maponus caxapossl. [Jemoncmpayuu:

18) KMCAOTHBIN THAPOIU3 caxapo3bl U OOHAPYKEHUE TITFOKO3BI;

JlabopaTopHbIe ONBITHI:
4. Peakius riaoko3sl ¢ ruapokcuaoM meau (11).

Kpaxmai u nemntosno3a kak 0M0JI0rHyecKre NoauMepsl. XUMUYECKHE CBOMCTBA Kpaxmaia U
LIEJUTI0JI03bI (THAPOJIN3, KAUECTBEHHAs PEAKIIUS C HOJ0M Ha KpaxMall U €€ IPUMEHEHUE JUIs
oOHapyXeHHs KpaxMaia B IPOJYKTaX MUTAHUS).

JlabopaTopHbIe ONBITHI:

5. CBolicTBa Kpaxmaja: paCTBOPUMOCTb B BOJI€, PEaKIUs C HOJOM, PEaKIIHs Kpaxmana ¢ GepMEHTOM
aMHJIa30i, ¢ 00pa30BaHUEM TITIOKO3BI.

[MTousiTre 00 UCKYCCTBEHHBIX BOJOKHAX HA MPUMEPE alleTaTHOrO BOJIOKHA. Jemoncmpayuul9)
00pa3iibl BOJOKOH.

[TpakTrueckue 3aHATHS (HE TPEAYCMOTPEHO)

CopepxaHre yaeOHOT0 MaTepuaa
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Tema 4.
A30TCOAEPKA
INE
OPI'AHUYECKHU
E COEAUHEHUS
(7 uacos)

Amunbl. CtpoeHue Moisiekyn aMuHoB. HoMeHknaTypa amuHoB. dusnueckre cBOMCTBAa aMUHOB.
[TonydyeHue aHUIMHA U3 HUTPOOEH301a 0 peakuuu 3uHuHa. [lpuMeHeHne aMuHOB.

XuMHYecKre cBOMCTBA ann(aTHYECKUX aMHHOB Ha IIPUMeEpe METHIIaMUHA: PEAKIHs ¢ BOAOM,
raJloreHOBOJIOPOJIaMH, TOPEHHUE AMUHOB. XMMHUYECKHE CBOMCTBAa apOMATUYECKUX aMUHOB Ha
npuMepe aHWJIMHA: Peakiys aHWInHa ¢ OpPOMHOM BOJOH, raJloreHoBoiopoaMu. /Jemoncmpayuu:
20) peakuys aHWIMHA C COJISHOM KUCIOTOM;2 1) OpoMHUpoBaHKE aHUIMHA

AMUHOKUCHOTH U 0enku. COCTaB ¥ HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aM(oTepHbIe
opranuueckue coequHenus. [lentuanas csa3p. buonornueckoe 3HaueHue a-aMUHOKUCIOT. OOnacTu
IPUMEHEHUS aMUHOKUCIIOT. /Jemoncmpayuu:

22) peakiiis aMUHOYKCYCHOM KHCIIOTHI C MHIUKAaTOPaMHU.

benku. Ctpoenune monekyn 6enkoB. Kinaccudukarus 6€IK0oB: IPOTEHHBI U MPOTEeH bl DU3NUISCKUE
cBoiicTBa OenkoB. KauecTBeHHbIE peakiiuu O€IKOB: OMypeToBasi M KCAaHTOIIPOTEHHOBAS PEAKIIUU.
Iupponus 6enkoB. Jlenarypaius 6enkoB. [IpeBpariennsi O€IKOB IMUIY B OPTaHU3ME.
JlaGopaTopHble ONBITHI:

1. lenaryparnusi 6€eIKOB.

2. KayecTBeHHBIC peaKIuu Ha OCIIKH.

KonTpoJsbHasi pabora Ne 2

JlexapctBa, (hepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEpaJIbHbIE BOJIbl. [IpoGiemMbl, cBsI3aHHBIE C
IIPUMEHEHUEM JIEKAPCTBEHHBIX IIPENapaToB.

Bpenubie npuBbIuKy U (paKTOPBI, pa3pylIarolue 310poBbe (KypeHHue, yoTpedIeHre alkoros,
HapkoMmaHus. PanmonansHoe nutanue. [luniesrie qo6aBku. OCHOBBI NUIIEBON XUMHUHU

Tema 5.
BAKHEWIIUE
MOHATUA U
3AKOHBI
XUMHUHU
(4 gaca)

Copepxanne yueOHOro MaTepuana

Xumuyeckuii aueMeHT. CoBpeMeHHas MOJIEb CTPOEHUs aToMa. ATOMHOE SIIpo. 3aps Aipa.

Hyxmuapsl. M3otomnsl. Pacnipenenenune 31eKTpoHOB B aToMe. ATOMHbBIE OpOUTalu, X (GopMbl B
IPOCTPAHCTBE.

3aKoH COXpPAaHCHUS MACCHI. 3aK0H IIOCTOSHCTBA COCTaBa. HepI/IOI[I/IquKI/Iﬁ 3akoH I[I/I MeHpeneeBa.

[Tepuoanueckas Cucrema XMMUYECKUX
anemenToB J[.1. MenneneeBa, ee CTpyKTypa v BUJIbI (KOPOTKONIEPUOAHAS U JIIMHHOIIEPUOIHAS ).
CemelicTBa XUMHYECKUX AJIEMEHTOB. MICKYCCTBEHHO MTOJTYYEHHBIE SJIEMEHTHI.

[TpakTuueckue 3aHATHS (HE TPETYCMOTPEHO)

Tema 6.
CTPOEHUME

Copepxanne yaeOHOT0 MaTrepuaa

DJIEKTPOHHAs MPUPOJA XMMUYECKOUN CBA3U. DIEKTPOOTPUIIATETLHOCTh
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BEHIECTBA Hemoncmpayuu:
(5 yacos) 1) Mozenu MoOJIeKyJl BEUIECTB UMEIOMINX PA3IUYHYI0 THOPUIN3ALUIO LIEHTPAIbHOTO aToMa (B TOM
YUCJIM U KOMIbIOTepHBIE 3D- Mosienu); 2) MOACNIM KPUCTATHYECKUX PEIIETOK.
XumMudeckas cBs3b. KoBasieHTHas CBSI3b U €€ BUbI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U: 1
0OMEHHBIN U TOHOPHO-AKIENTOPHBIN. MIOHHAs CBs3b KaK YaCTHBIN CIy4ail KOBaJCHTHOM CBSI3H.
Meramnunueckas cBA3b. BogopoaHas CBs3b: BHYTPUMOJIEKYIISIPHAS U 1
MEXKMOJIEKYIIsipHasi. 3aBUCUMOCTD (PU3MYECKHUX CBOMCTB BEIIECTBA OT HAIMYUS BOJOPOJHBIX CBSI3EH.
DopMBI MOJIEKYIT B IIPOCTpaHCTBe. [ mOpum3alis aTOMHBIX opouTaneii: sp, sp?, sp°. 1
3aBHUCHUMOCTh T€OMETPUYECKOTO CTPOCHUS MOJIEKYJIbl OT THOPUAM3AIMH LIEHTPAJILHOTO aToMa Ha 1
TIpEMepax: Sp -THOPUIM3AINT — MOJIEKYIbl METaHa, AMMHUAKa, BOJIBI; SP>-THOPHIM3AIIHT —
MOJIEKYJIBI TUJIEHA, XJIopHIa 60pa; Sp-THOPUAU3AIMH — MOJIEKYJIBI alleTUJIeHa, OKCHJIA yriepoia
(IV). BasienTHslii yrou. JinHa CBS3H.
[TpakTrueckue 3aHsTHs (HE TPETyCMOTPEHO)
Tema 7. Cojnepkanne y4eOHOro Marepuana 6
XUMHUYECKHUE | Xumudeckue peakiiui. [ OMOreHHbBIC M TeTEPOreHHbIC PCAKIUH. 1
PEAKIIMHA OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B TIPHPO/IC, TIPOU3BOJICTBEHHBIX MPOIIECCAX U 1
(6 'laCOB) JKM3HCACATCIBHOCTH OPraHUu3MOB
CKOpOCTb peakIiuy, ee 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIbI PEATUPYIOLTNX BELIECTB, 1
KOHIEHTPALlUU pearupyroiX BEIIeCTB, TEMIIEPATYPhbI, IUIOLIAAN PEAKIIMOHHON TOBEPXHOCTH,
HaJIM4Msl Kataiau3aropa. Poap karanu3atopoB B IPUPOAE M MPOMBIILIEHHOM IPOU3BOJICTBE.
TermoBoit 3ddext xumuyeckoil peakuumu. 3akoH ['ecca. TepMoxuMHuecKne ypaBHEHUS. 1
Jlemoncmpayuu 3) BbIeNeHNE TEIIOTHl IPU PEAKIIMH METaJllIa C KUCIOTOM
O6patumocTh peakiuii. XUMUYECKOE paBHOBECHE M €70 CMEIICHHUE MO JEHCTBUEM Pa3IMYHBIX 1
(bakTOpoB (KOHIIEHTpAIIHSI PEareHTOB WM MIPOAYKTOB PEAKIINH, JaBJICHHUE, TeMIepaTypa) s
CO3/1aHMSI ONTUMAJIbHBIX YCIOBHM MPOTEKaHUsI XUMUUECKHUX IpoueccoB. Jemoncmpayuu 4)
CMEIIEHUE XUMUYECKOTO PABHOBECUS B 3aBUCUMOCTH OT KOHIIEHTPAILIMK BEIIECTB (Ha MpUMepe
peakuuu xjaopuna xxenesa (I1I) ¢ pomanunamn).
JlabopaTopHbIe ONBITHI:
1. CpaBHEHUE CKOPOCTHU Pa3I0KEHHSI IEPOKCHIAa BOJOPOA MPHU UCIOIb30BAaHUH Pa3HbIX
karanu3aTopoB (okcua mapranua (IV), moaua kamusi, MeTHBIN KyIOpocC U T.1.).
KonTpoabnas padora Nel 1o temam «BaxHeimune MOHATHS W 3aKOHBI XUMHN», «CTpoeHUE 1
BEILECTBA», «XUMHYECKUE PEAKLIUN.
[TpakTrueckue 3aHsTHs (HE IPEIYCMOTPEHO)
Copepxanne yaeOHOro MaTrepuasa 5
Tema 8. Knaccudukanus aucnepcHbIX CUCTEM Ha rpy0oucnepcHble M TOHKOAMCIIEPCHBIE (KOJUIOMIHBIE U 1
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PACTBOPBI
(5 yacos)

UCTUHHBIC PacTBOPHI). Pa3nums Mexxy KOJUTOMIHBIM H UCTUHHBIM pacTBOpoM. Jemoncmpayuu:
5) 06pa3ibl rpy0OIMCIIEPCHBIX U TOHKOAMCIEPCHBIX cUCTEM; 6) addexT Tunnans

HpOHCCC PaCTBOPEHUA B BOJAC MOJICKYJIAPHBIX M HOHHBIX COC,I[PIHCHHIZ.

DNIEKTPOAUTHIECKAS
nucconuanus. KHcmoThl, enoun U COJIM B CBETE AJIEKTPOJIMTHICCKON quccorranui. CTeneHb
JIICCOIMALIMH DJICKTPOJIUTA.

Peakuuu nonHoro oOMeHa B pacTBOpax 3JeKTpoJauToB. pH pacTBopa kak mokasareib KUCIOTHOCTH
Cpelibl

Hemoncmpayusn

7) peakuuu MOHHOTO OOMEHa.

JlaGopaTopHble ONBITHI:

2. Onpenenenuie pH cpeasl npy MOMOIIM YHUBEPCATILHOTO UHIUKATOPA.

I'unponus coneit. 3HaveHne TuAPoIN3a B ONOIOTHUECKUX OOMEHHBIX MPOIeccax.
Jlemoncmpayuu 8) ruposiv3 HEOPraHUUECKUX U OPraHUYeCKUX coJiel

[IpakTrueckue 3aHTHs (HE MPETYCMOTPEHO)

Tema 9.
METAJIJIBI 1 X
COEJUHEHMS
(6 wacos)

Cogepxanue yueOHOro MaTepuana

OO61mas xapakTepuCTHKa METAJUIOB TI0 CTPOEHUIO aToMa U TofioxkeHuto B [lepuoanueckoit Cucreme.
Hemoncmpayuu:
9) KOJIIEKIIMs METAJIJIOB

O6mue dpuznyecKkrue 1 XUMUIECKHe

cBoiicTBa MeTaioB. Psi aktuBHOCTH MeTaluioB. Jemoncmpayuu 10) pusndeckre 1 XUMUYECKHE
CBOICTBAa METAJLJIOB;

JlabopaTopHble ONBITHI:

3. CpaBHEHME XMMUYECKON aKTUBHOCTH METAJUIOB B PEAKIUAX C KUCIOTAMH.

Crioco6bI mosTyueHHst METaJJIOB: BOCCTAaHOBJIEHHUE OKCHUJIOB METAJLIOB, 3J1eKTpoiu3. .[lpupoaHsie
coeuHeHus! MeTaJuloB Jemoncmpayuu:11) nonyyenue Mmeau u3 okcuaa meau (1) npu ee
BOCCTAHOBJIEHMH BOJOPOJIOM;

CmutaBsl MeTasuioB. Koppo3ust MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJIJIOB OT
Koppo3uu. /lemoncmpayuu: 12) KOJIIEKIMS CIUIABOB METAJIJIOB

XUMHUYECKUE CBOMCTBA OCHOBHBIX OKCHJIOB M THAPOKCUAOB. MI3MEHEHNE CBOWCTB OKCHUJIOB U
TUAPOKCUIOB METAJIJIOB B 3aBUCUMOCTH OT CTENICHU OKHUCIICHHS MeTasuia (TIepeXxo/] OT OCHOBHBIX
CBOMCTB K KHCJIOTHBIM) — Ha IPUMEPE COCTMHEHHUI MapraHiia win xpoma. JlabopaTopHble ONbIThI
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4. Ilony4yeHue ruipoKcuia MeTajljia U U3y4eHHe ero CBOMCTB.
5. OxpammBaHue IIIAMEHH COJIIMU METAJIJIOB.

[IpumeHeHre METAIUIOB M UX COSAMHEeHM. XuMus B ctpoutenbcTBe. [lement. beron. [Tonbop 1
ONTHMAJIBHBIX CTPOUTEIbHBIX MATEPUAJIOB B IPAKTUYECKOM NEATEIbHOCTU YEJIOBEKA.
[TpakTrueckue 3aHsTHs (HE MPETYCMOTPEHO) 1
Cojeprkanne y4eOHOro Marepuaa 9
OO011as xapakTepUCTHKA HEMETAJVIOB 10 CTPOEHUIO aTOMa U MoJ10keHuto B [leproanueckoit 1

Tema 10. Cucreme. MI3MeHeHNE KUCIOTHBIX CBOMCTB

HEMETAJIUIbBI 1 | nemeranos B rpynmnax. [IpuMeHenne HemeTasioB 1 ux coeanHeHnid. CoequHeHns HEMETaIJIOB B
nux npupoge. lemoncmpayuu:
COEJIUMHEHMSA | 15) oOpasiipl HeMETaIIOB

(9 yacon) duznyeckre CBONCTBA HEMETAIIOB. XMMHUUECKHE CBOWCTBA HEMETaOB. /Jemoncmpayuu:16) 1
peakuus IpoCTOro BELECTBAa HEMETAJUIA C IIPOCTHIM BEIIECTBOM METAJIJIOM (HapUMep, Cepbl C
LIMHKOM WJIU aJIIOMUHHEM);
Jleryune BOJOpOIHBIE COETUHEHUS 1
HeMmeTa/10B. CpaBHEHUE CBOWCTB JIETYYHUX BOJOPOAHBIX COEIMHEHNN HEMETAIUIOB 2 NIEPUOJA.
Jlemoncmpayuu 17) noiydyeHue XjaopoBo0po/ia, aMMHaKa, UX PaCTBOPEHUE B BOJIE, UCCIIEJOBaHHE
BOJHOI'0 PacTBOPA MHIUKATOPOM;
KucnoTrHble OKCHIBI U UX XUMUYECKHE 1
CBOMCTBA.
Kucnotsl. Xumuueckue cpoiictBa kuciaoT. Kucnorsl-okucnutenu. Crnenuduyueckue cBoiicTa 1
KOHILEHTPUPOBAHHOMN CEpHON M a30THOM KUCHOT. lemoncmpayuu 18) XuMHUUecKHUe CBOICTBa
KUCIOT; 19) peakiiun a30THOM KUCIOTHI C MEJIBIO, YTIIEPOIOM
JlaGopaTopHbIe ONBITHI:
6. CpaBHEHHE XUMHYECKUX CBOMCTB OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT.
[IpumeHeHne HeMEeTaJIIOB U UX coeiMHeHn. CoeTMHEHNs] HEMETAJUIOB B IPUPOJIE. 1
[TpaBuiia 6e30macHOi paboThI ¢ €AKUMU, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU
OBITOBOM XMMHMU. XUMHS U CEIbCKOE X035HCTBO. MUHEpanbHbIe U OpraHMYeCKue y100peHHUs.
Cpencrsa 3aAThl pacTeHUM. XUMHS U SKOJIOTHS. XMMUYECKOE 3arpsI3HEHNE OKPYIKAIOIIEH Cpeibl U
ero nocneacteus. Oxpana ruapochepsl, MOUBbl, aTMOCGEpHL, GIIOpbl U payHbl OT XMMUYECKOTO
3arpsi3HEHUsI.
XUMHS U 3KOJIOTUs. XMMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpelibl U ero nociaeactsus. OxpaHa 1

ruapocdepsl, Mo4YBbl, aTMochepbl, GIops! U (hayHbI OT XUMUYECKOTO 3arpsi3HEHHSI.
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Kontpoasnas padora Ne2 1o temam «PacTtBopbl», «MeTaJibl 1 UX  COeqUHEHUs», «HemeTamnbl 1
U MX COCJIMHEHUS.
Bcero yacos 70

Jln1st XapaKTEepUCTHKN YPOBHSI OCBOEHHSI Y4€OHOT0 MaTepuajia UCTIOIb3YIOTCS ClIeAyIoNIHe 0003HaYCHUS:
1. — o3HaKOMHTENBbHBIH (Y3HaBaHHE paHee U3YUYECHHBIX 0OBEKTOB, CBOICTB);
2. — PeNpPOAYKTHUBHBIH (BBIIOJIHEHHE JEITEILHOCTH 110 00pasily, MHCTPYKIMH HIIH O PYKOBOJICTBOM);
3. — IPOAYKTUBHBIH (IJITAHUPOBAHUE U CAMOCTOSITEIIFHOE BHIITOJHEHUE ACATSIBHOCTH, PEIIeHHs IPOOJIEMHBIX 3a/1a4)
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3.YCJOBUS PEAJIM3AIINU YYEBHOM JUCIHUIIJIAHBI

3.1. TpeGoBaHusI K MUHUMAJBHOMY MaTePUATbHO-TEXHUYECKOMY 00ecnedeHHIo

Peanmzanust mporpaMMbl AUCHUIUIMHBI TpeOyeT Hanu4yus y4eOHOro kaOWHeTa
«EcTecTBeHHO-MaTEeMaTUYECKHUE TUCITUTUTNHBDY.

O6opynoBanne yueOHOTO KaOUHETA:

- TOCAI0YHBIE MECTA M0 KOJTMYECTBY 00yUYaIONTNXCS;

- pabodee MecTo MpenoaaBaTelis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA, B TOM YHUCIIE AJICKTPOHHBIX;

- HabOp XUMUYECKUX PEaKTUBOB,;

- Ha0Op XUMUYECKOU MOCY/IBI;

- TaOJIUIIBL.

TexHuueckue cpencTra 00yICHUS:

- KOMIIBIOTEP C JUIIEH3UOHHBIM IIPOTPaMMHBIM 00eCTIeYeHUEM;

- MyJBTUMEIUATIPOCKTOP.

3.2. Jlutepatrypa, OCHOBHbIe W [ONOJHHUTEJbHble MCTOYHUKH JUIS
npenojaaBaresei 1 00y4arImmnxcs.

[lepeyeHb  pEeKOMEHAYEMBIX  y4E€OHBIX  U3JaHUN, HUHTEPHET-PECYpPCOB,
JOTIOJIHUTEIIBHOW JINTEPATYPBI.

OcHoBHas JuTeEparypa:

1. 3akon 06 o6pazoBanuu JIHP (mpunst [loctanosnenunem Haponnoro Cosera
19 urons 2015 roma, ¢ u3MeHeHHsAMHU, BHECEHHBIMH 3akoHaMH OT 04.03.2016 Ne 111-
[HC, ot 03.08.2018 Ne 249-THC ot 12.06.2019 Ne 41-1IHC, ot 18.10.2019 Ne 64-
ITHC, ot 13.12.2019 Ne 75-ITHC, ot 06.03.2020 Ne 107-1IHC, ot 27.03.2020 Ne 116-
ITHC)

( http://mondnr.ru/?cat=5 )

2. ['ocynapcTBeHHOro  00pa30BaTENbHOIO  CTaHJAapTa  CpeJHEro  oOIIero
oOpazoBanust  Jloneukoit  Hapomgnoit  PecnyOnuku — (YTBEpKIOEH — MPUKA30M
MunucrepctBa oOpa3zoBanuss u Hayku Jloneukoit Hapoanoit PecnyOmuku ot
07.08.2020 r. Ne 119-HII (B pen. Ilpukaza MunuctepctBa oOpa3oBaHus W HAyKH
Hounenxoit Hapoguoit Pecrryonmuku ot 23 utons 2021 r. Ne 78-HII)), B cooTBeTCTBUY C
TpeboBanusimu  [IpuMepHOl OCHOBHOM 00pa30BaTENBLHON MPOTPaMMBI  CPEIHETO
obmero ob6pazoBanus (manee — [IOOII COO) Jloneuxoit Hapomuoit PecmyOmuku
(yrBepxaeHa nmpukazoM MunuctepcTBa oOpa3oBanus U Hayku Jloneuxoit HaponHoit
Pecny6muku ot 13.08.20211. Ne 682)

(http://mondnr.ru/dokumenty/primernye-programmy-obshchego-obrazovaniya)

3. bazucHbplii yueOHBIN IJIaH 0O0IIe00pa3oBaTeIbHBIX OpraHu3anuii JloHenkom

Hapoanotii PecryGmku Ha 2021-2022 y4eOHBIN ToJ1
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(http://mondnr.ru/?p=2608 1#more-26081).

4. Tlpuka3 MunucrepctBa obpazoBanusi u Hayku Ne 358 ot 03.08.2015 rona
«O0 ytBepxkaeHnH WHCTpYKUIMHM O MPOBENECHUU TEKYIIETO KOHTPOJIA 3HAHUN U
IPOMEXYTOUYHOM aTTecTalMi OOy4YaroIIMXCsl B OOpa30BaTEIbHBIX OpraHU3aLUsX,
peanu3yomuxcsd oOpa3oBaTelbHble ydeOHbIE MPOrpaMMbl HadajlbHOrO OOLIEro,

OCHOBHOTO O6HICFO, CpCAHCTO O6I[ICFO O6paSOBaHI/I}I».

5. 'ocynapcTBeHHbIN 00pa3oBaTeNbHBIA CTaHIAPT  CPEIAHETrO
npodeccuonanbHoro obpaszoBanus no npodeccuu 09.01.03 «Macrep mo oO6paboTke
udporoii napopmarmn» (IIpukas MuHnucTepcTBa 00pa3oBaHus U Hayku JoHelkoit
Haponnoit PecnyOnuku  Ne 609 ot  25.09.2015 r., 3apeructpupoBaHHbBIN
MunucrtepctBoM toctuninu Jonenkoit Hapognoit Peciy6muku Ne 615 ot 12.10.2015 .

N3menenus ot 31.10.2018 r. Ne939, ot 14.12.2020 r. Ne180-HIT).

6. Epemun B.B., Ky3ssmenko H.E., Tepenun B.M. Xumus. 10 xmacc: yaeOHUK
1151 0011100 pa30BaTENIbHBIX YUpekIeHUM (0a30BbIi ypoBeHsb). — M.: [poda, 2009.

7. Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. Xumus. 11 knacc: yaeOHUK st
0011e00pazoBaTeNbHbIX YUpexkaeHui (0a30Bbii ypoBeHb). — M.: [Ipoda, 2009.

8. Pymsutuc TI'.E., ®enpaman @D.I. Xwummsa. 10 xmacc: ydeOHUK IS
o01eo0pazoBaTeNbHBIX YUpekaeHui (6a30Bbiii ypoBeHb). — M.: [IpocBemenue, 2005.

9. Pymsuruc T'.E., ®enmpmman D.I. Xwumuma. 11 xmacc: y4eOHHMK Juis

00111€00pa30BaTeNIbHBIX YUpEKIeHHM (0a30BbIi ypoBeHb). — M.: [IpocBemenue, 2005.

Ilepeyens nngpoBbIx 00pa3oBareabHbIX pecypcoB 1 Web-caiitoB UHTepHer

http://school-collection.edu.ru/ — eanHas KOJUIEKIMS U (POBBIX
00pa3oBaTeNbHBIX PECYPCOB

Ilepeyenbs Web-caiiToB, pekOMeHayeMbIX AJIA HCII0JIb30BAHUA B padore:

1. http//lwww.chem.msu.su/rus/school/ — caiiT xypHaga «XuUMHS: METOJHMKA
MPEIOIaBaHUs B IIKOJICY

2. http://www.chem.msu.su/rus/school/ — mikonbHbIC YUSOHUKH IO XUMHH IS 8-
11 kiaccoB 0011€00pa30BaTEIBLHON TITKOJTBI

3. http://c-books.narod/ru — muTeparypa mo Xumuu

4. http://experiment.edu.ru/catalog.asp — ecrecTBeHHOHAYyYHBIE SKCTIEPUMEHTBI

5. chem.msu.su — mopran (yHIAMEHTAILHOTO XHMHUYECKOTO O0pa3oBaHUSs
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Poccun
6.alhimik.ru — oOpa3oBaTe/IbHBII CAUT IO XUMHH

JAugakTuyeckoe olecredyeHue Y4eOHOro mpouecca Hapsiay ¢ Y4yeOHOU
JIUTEPATyPOil BKJIIOYAET

O yueOHble MaTepualbl WLIIOCTPATUBHOTO XapakTepa (OMOpHbIE KOHCHEKTHI,
CXEMBbl, TaOJIMIIbI, TMarpaMMbl, MOACIIU U Ap.);

O yueOHble MaTepuaibl MHCTPYKTUBHOIO XapakTepa (MHCTPYKUIUU IO
OpraHu3alMKi CaMOCTOSITEILHONU PabOThl 00YYaIOIINXCS);

O MHCTPYMEHTapUl UAarHOCTUKA ypPOBHS OOYUYEHHOCTH OOYyYaromuxcs
(cpencTBa TEKyIEro, TEMAaTUYECKOTO M UTOTOBOIO KOHTPOJISI YCBOCHHS yUalIUMUCS
COJIepKaHMsl OMOJIOTMYECKOT0 00pa30BaHUsl);

O BApHUAHTHI Pa3HOYPOBHEBBIX U TBOPUYECKUX JTOMAIIHUX 33/IaHUI;

O MaTepHalibl BHEKJIACCHOW W HAay4YHO-MCCIEAOBATEIbCKOM paboThl IO
npeaMery (mepedyeHb TeM pedepaToB W HCCIEAOBAaHUN MO y4eOHON TUCIUILIMHE,
tpeboBanus k HUP, pexomennyemas nmureparypa).
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4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUSA JUCIIUITJINHbI
KoHTponp M OLIEHKa pe3yJabTaTOB OCBOCHUS JHUCLMUIUIMHBI OCYIIECTBIISIETCS

mpernoaaBaTcyIcM B IMPOHCCCC IMPOBCACHUA IIPAKTHYCCKHX M KOHTPOJIBHBIX pa60T,

TCCTUPOBAHUA, XHMHWYCCKHX JOUKTAHTOB, a TaKXXC BbIIIOJIHCHHA 06y‘—IaIOH_[I/IMI/IC$I

WHANBUAYAIbHBIX 33JlaHul, pedepaToB, MaTepuaIoB-IIPe3CHTALIUA.

Pe3ysabrarsl 00yuyeHusi (OCBOEHHbIE YMEHHS,
YCBOEHHbIE 3HAHNS)

HA3b16aMb U3YYEHHBbIE BEIIECTBA o
«TPUBUATBHON» u MEXIyHApOIHON
HOMEHKJIATYPE;

@®opMbl M MeTOAbI KOHTPOJSI M OLEHKH
pe3yJabTaToB 00y4eHHsl
IIpoBepka u OLICHKA BBITIOJIHEHHU S

WHIUBHUIYAJIbHBIX 3aJIlaHUN

onpedeﬂﬂmb: BAJICHTHOCTb M CTCIICHBb OKHUCJICHHA
XHUMHUYCCKUX 3JICMCHTOB, THII XHUMHYCCKOM CBSI3H B
COCAMHCHUAX, 3apsAa HNOHaA, XapaKTCp CpCabl B
BOAHBIX paCTBOpPAxX HCOPraHUYCCKUX COGHHHGHHﬁ,
OKHUCIIMTCIIb U BOCCTAHOBHUTCIIb, IIPUHAIJICIKHOCTD
BCIICCTB K Pa3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX
" OPTraHUYCCKHX COGHHHCHHﬁ;

NuauBuayanbHbIN 1 QPOHTANIBHBIN OIPOC.
[TpoBepka u OIICHKA BBITIOJTHCHUSI
WHUBUAYAIIbHBIX 3a/IaHU

xXapakmepu3o8ambs. 3JICMEHTbl MaJlbIX NIEPHOI0B
10 HX IIOJIOXKXCHUIO B HepHOILI/I‘ICCKOﬁ CHUCTEMCE

H.U.MenneneeBa;  oOmme  ¢u3Myeckue U
XUMHAYECKHE CBOWCTBA METAJUIOB, HEMETAIJIOB,
OCHOBHBIX KJIaCCOB HEOpraHMYeCKuX U
OpPTaHWUYECKUX  COCOUHEHWH;  CTPOEHHE U

XMMHYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX
COEIMHEHNH;

NuauBuayanbHbIN 1 GpOHTAIBHBIN OIpocC.
TectupoBanue. Konrponbnas padora.

00vACHAMb. 3aBUCUMOCTb CBOMCTB BEILECTB OT MX
COCTaBa U CTPOCHHUS; IPUPOLY XUMHUECKOU CBSI3H

(MOHHOM, KOBaJICHTHOM, METaJUTHYECKOMN ),
3aBUCHMOCTh CKOPOCTH XHMHYCCKOW PEAKINH W
MOJIOKEHUS ~ XUMHUYECKOTO  paBHOBECHS  OT

pa3UyHBIX (PAaKTOPOB; MPUMEHEHHE BEIIECTB Ha
OCHOBE UX CBOMCTB;

TectupoBanue. XUMHUYECKUN JUKTAHT

6blNOJIHAMb XUMUYeCKUll IKcnepumernm Je(e]
pacCrio3HaBaHHUIO BayKHEHUIITHX HCOPTaHUYCCKUX H
OpraHN4YCCKUX BCIICCTB,

[IpoBepka u OIEHKA BBITIOJHEHUS MPAKTHYECKHIX
pabor.

npo6ooUms CaMOCTOSTEIIbHBIA TTOMCK XMMHYECKOU
uH(OpPMAllUM C HUCIOJIb30BAHUEM  Pa3IHYHBIX

HUCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX  W3JIaHUM,
KOMITBIOTEPHBIX 0a3 JIAHHBIX, pecypcoB
Wurepuera); HCIIOJIb30BaTh  KOMITBIOTEPHBIE
TEXHOJIIOTUM Ui  OoOpabOTKM UM  Iepenadu

XUMHUYECKON MH(pOpMAINK, U €€ MPEACTaBICHUS B

pa3nuyHbIX hopMax.

OneHka KadecTBa MOATOTOBKM U
pedeparoB, MaTepraIOB-TIPE3CHTALINH.

3aIIUTHI
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PELEH3 U1

Ha pabouyio nporpammy yqebnoii nucnumnauab O/(b. 09 «Xnmus»

no. npodeccun 09.01.03 «Macrep 1o o6padoTke nHppoBoii HHGOPMALHE», COCTABIECHHYIO

npenoxasarteaem Ocrpuxk M.I'.

PabGouas .nporpamma y4eOHOW JMCUMIUIMHBL «XHMHS» COCTABIICHA Ha OCHOBE
I0Cy1apCTBEHHOrO 06PAa30BATEIHHOTO CTAHIAPTA  CPeHero obuero obpasosanus JloHenKoii
HapoaHoit Pecniy6nku u comepxuT B cebe Bech 00bEM 0053aTeIbHOr0 MUHUMYMa COJICPKAHMS
obpasopanus. [Iporpamma yueOHOH juCHMIUMHBI «XHMHs» HalpaBieHa Ha Pa3BUTHE
MO3HABATE/ILHOTO HMHTEPECa, HHTEIUIEKTYATbHBIX M TBOPYECKHX CIOCOOHOCTEH CTYCHTOB.

MakCHMaJIbHO CBf3aHa C XU3HBIO, T. K. HErpaMOTHOE o6pameuue C BEHIECTBaAMH, MaT€puajiaMu 1

P N T

nponeccaMu rpo3suT HEMaJIbiIMH OemamMu JUIsl CaMOro YejloBeKa, JIst rocyjiapcrsa, B KOTOpOM OH

JKUBET, M 118 MJIAHETHI B LICJIOM.

PaGouass mporpamma BkIOYaeT B ceOs: Macmopr, CprKT).'p)./. cozlep)KaHue, yCIoBUS
peau3aiui, KOHTPOJIb ¥ OLEHKY pe3yJbTaTOB OCBOCHMS y4eOHOH IMCLMIUIMHBI K COCTOMT M3
TEOPETHUYECKHX ¥ TPAKTHYECKHX 3aHATHH. Bce paszmensl paboueit mporpaMMbl OPUEHTHPOBAHDI
Ha JOCTHXKEHHE JIMYHOCTHBIX, METANPeJMETHBIX U IPEIMETHBIX PE3YJIbTATOB OCBOCHHS H B
MOJIHOM Mepe OTBedaroT TpeGoBaHMSAM craHaapra. Kaknuplil pasjiesl mporpammbl pacKpbiBaeT
paccMarpHBaeMble  BOIPOCHI B JIOTHYECKOH  IOCNEOBATENLHOCTH,  ONPEIEIIAEMOi
3aKOHOMEPHOCTAMH OOYHEHUSI CTYAeHTOB. JIisl 3aKpETIeHHs W CHCTEMATH3AlMM OCBOCHHBIX
3HaHuil M crIoco6oB AeicTBM [pelyCMaTPUBAIOTCS MPAKTHUECKUE 3aHSATHS, KOHTPOJILHLIE

paboThl, YCTHBIH OIPOC, TECTOBBIM KOHTPOJIb.

.B mporpamme oTpaxeHa MakcumanpHas ydeOHas Harpyska, BKJIOualomas B ceds
ayJIMTOPHYIO Y4eOHYIO Harpy3Ky, COCTOSIIYIO U3 JIEKIIMOHHBIX 3aHATHI U KOHTPOJIBHBIX paboT B
COOTBETCTBUU ¢ TpeboBaHusaMH yueOHOro miana no npodeccun 09.01.03 «Macrep no obpadotke
i poBoit nudopmanuu». KOHTPOIL M OlEHKa pe3yIbTaTOB OCBOCHHS Y4eOHOM IUCIMILIHHBI

ocymiecTBIsIOTCs B hopme muddbepeHIIpoBaHHOTO 3aUeTa.

IIporpamma y4eOHOH AMCHMIIMHBI «XHMHS» BBIIOJIHEHA HA XOPOIIEM METOIHYECKOM
YPOBHE ¥ MOMKET OBbITh PEKOMEHJOBaHA K HPUMEHEHHIO B 00pa3oBaTebHOM IIPOLECCE MNpH

TOArOTOBKE CTYZICHTOB 110 Bbllﬂeﬂepe‘lHCJleHHOﬁ npO(beccpm.

Penenzenr: @/47 N.E. Tloxuauna
: - meroauct I'TIOY «Crapo6Gemesckoe ITTVY »
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PELEH3MA

Pabouas mporpamma yueOnoi nucuurmiunsl Ob.09. «Xumus» npenHazHaueHa
s crenpanbHocTH 09.01.03 «Mactep mo oGpabotke 1udpoBoit HHGOPMAIIUN,
CoOJIepKaHue KOTOpOM COOTBETCTBYET TpeOOBaHUAM ['ocynapcTBeHHOTO
o0Opa3oBaTelIbHOr0 CTaHaapTa cpeaHero odmero odbpazoanus u  ['OC CIIO no
mpodeccun  09.01.03 «Macrep mo o6pabotke 1mbpoBo uUHPOpPMAIUN» |
METOAMYECKUX PEKOMEHIAWi 1o pa3padoTke paboumx MporpaMM y4eOHBIX
JUCIMILTAH 00111€00pa30BaTeIbHOTO U 00MIETPO(PECCUOHANTBHOTO ITUKJIIOB.

PabGodas mporpamma BKIIOYACT: MOSCHUTEIBHYIO 3alMCKY, MacmopT pabdodeit
[IPOrpaMMBbI; CTPYKTYPY U COJEPKAHUE; YCIOBUS pealii3alliu MPOrpaMMBbl; KOHTPOJIb U
OIIEHKY PEe3YJIbTaTOB OCBOCHHUSI.

B mnoscHuTenbHON 3amucKke MNpPeICcTaBICHO KpaTKOE ONHUCAaHUE IUCIUIUIMHBI,
CBSI3b C IPYTUMU JUCIUILTHHAMU, ONIPE/ICIICHBI IETU U 3a7a4i 00yUEeHHUS.

ConeprkaHue mporpaMmbl 00€CTIeUnBaET CO3/IaHUE U pa3BUTHE 0A30BbIX YMEHUMN
U HaBBIKOB JJi1 (GOPMHpPOBAHUA KOMIIETEHTHOM JIMYHOCTH, CIOCOOHOM K
KUZHEJEATEIbHOCTH U CAMOOMPENEICHUI0 B HH(POPMAIIMOHHOM OOIIECTBE, SICHO
NPEICTABIAIONIC CBOM TOTCHIIMAIBHBIE BO3MOXXHOCTH, PECypCchl M CIIOCOOBI
peanu3aiiy BEIOPaHHOTO KU3HEHHOTo MyTH. [Iporpamma crnocoOcTByeT 0OecreueHuto
(YHKIMOHATBLHOM IPAMOTHOCTH U COIMATIBHON aJanTallii CTyJICHTOB B cepe yUeHus,
MMO3HAHUS, TUYHOCTHOTO PAa3BUTHS U IIEHHOCTHBIX OPHUEHTAITNH.

CtpykTypa mporpamMmbl CGOPMHpPOBAHA B COOTBETCTBHU C TPHUHIIAIIOM
JIOTUYHOCTU M CTYNEHYATOCTH, MPEACTaBICHO YETKOE M MOAPOOHOE pacrpeseicHue
y4eOHOro Marepuana.

AKTyaabHOCTh M3yYCHHS TAHHOW TUCIUILIIMHBI OOYCIOBJICHA TEM, YTO XUMHS
SBJISIETCSI YacThI0 MPOrPaMMbl TOJATOTOBKH KBATU(DHUIIMPOBAHHBIX PabOYMX,
ciyxammx [TIOY «Crapo6emnieBckoe mpodecCHOHATbHO-TEXHUYECKOE YUUITUIIE).
3HaHUS XUMUU HEOOXOIUMBI B TIPAKTUYECKOMN JEATEILHOCTH U MMOBCETHEBHON JKU3HHU.
N3yuenne xumMuu cnocoOCTBYeT (HOPMUPOBAHHUIO Y CTYIACHTOB HAay4YHOW KapTHHBI
MUpa, UX UHTEIUICKTyaIbHOMY Pa3BUTHIO, BOCITUTAHUIO HPABCTBEHHOCTH, TOTOBHOCTH
K Mpo(eCCHOHATBHOMY TPYY.

Oco0oe MecTo B mporpaMMe 3aHUMAET KOHTPOJb 3HAHUM W YMEHUH CTYJCHTOB.
Texymmuii KOHTPOJb TMPOBOAWTCS B BHUAC KOHTPOJBHBIX M TMPAKTHYECKHX padoT,
UTOTOBBIN KOHTPOJIb MPOBOAUTCS B (hopMme 3adeTa u quddepeHIInpoBaHHOTO 3a4eTa.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM Kypca pPacKpbhIBaeTCsi B TEMaTHYECKOM
miaHe. [IporpamMma coctaBieHa ojiHO, OTBeYaeT TpeboBaHusaM [ ocy1apcTBEHHOTO
00pa3oBaTeNBLHOTO CTAHAAPTA, OXBATHIBAET HEOOXOAMMBIM O00BEM 3HAHMA U
NPAKTHYCCKUX YMCHHH B 00JIACTH XUMHUH, HEOOXOIHMMBIX IS IMOPTHOTO. ABTOpP
BJaJiceT YyYE€OHBIM MaTepuaaoM, CcoOM0aeT OOMEANIAKTUICCKUE MPUHIIUITHI
MOCJIEI0BATEILHOCTH M CUCTEMATUYHOCTH B U3JI0KEHUU MaTepuara.
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PabGouast mnporpamma yueOHOW AMCUMIUIMHBL «XUMHS» MOXKET ObITH
PEKOMEH/I0BaHa Ul MCIOJIb30BaHUsS B 00pa30BaTeNbHOM MNPOLECCE MOArOTOBKU
CTyaeHTOB 1o crnenuansHocti,43.01.02 «Ilapukmaxepy.

o

Peuenzenr: ~ M.U. Bana6anosa
npenojaBarens OKonoruy u reorpadun
TEPBOi KBATH(UKAIMOHHON KaTeropuu
MOY «CrapoGemieckas 1ikona Noly
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