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1. MACIIOPT ITPOI'PAMMBI YYEBHOM JUCHUTIJINHBI
«XHUMUD)

1.1. lMosicHuTe/IbHAS 3N CKA
Oobs1acTh IPUMEHEHUs1 MPOTrPAMMBbI, 001l XAPAKTEPUCTUKA Y4eOHOM THCIUIIINHbBI

[Tporpamma y4eOHOW NUCHUIUTMHBI SBISETCS YaCThbIO OCHOBHOW MPOQeCcCHOHATBHOM
obpazoBarensHoii mporpammbl CITO-TIITICC3 mo  crnenuanbHOCTH  TEXHHYECKOTo Mpoduis
13.02.11 TexHuueckass  JKCIUlyaTanuuss U OOCITy)KUBaHHE  JJEKTPUUECKOTO u
AIIEKTPOMEXAHUIECKOTO 000pya0BaHus (TI0 OTpacisiM) (6a30BOM MOJATOTOBKH).

Copep:xanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha IOCTHXKEHUE CIEAYIOIIUX LIeTeil:

* popMupoBaHUE Y OOYUAIOIIUXCSI YMEHUS OIICHUBATh 3HAYUMMOCTh XUMUYECKOTO 3HAHUS
JUTSL K&XKJIOTO YEJIOBEKa;

* (hopmupoBaHue y 00y4arOIIUXCS LETOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMUU B
CO371aHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOW, KYJBTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ysl JUIsl 3TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy OOydYarOIIMXCA YMEHMH pa3iauuaTh (akThl U OLEHKU, CpPaBHUBATh
OIICHOYHbBIC BBIBOJABI, BHUAETb HUX CBS3b C KPUTEPUSIMH OICHOK U CBSI3b KPUTEPUEB C
OTpEeIeIEHHON CUCTEeMOW IIeHHOCTeH, (opMynupoBaTb U OOOCHOBBIBaTh COOCTBEHHYIO
MO3UIHIO;

* npuobOpeTeHre O0y4aroNIMMHUCS OIbITa Pa3HOOOPA3HOW NeATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIbHOE 3HAUYEHUE IS Pa3IMYHBIX
BUJIOB JIESITEILHOCTH (HAaBBIKOB pEIICHUs NpoOJjieM, NPUHSITUS PELICHHUH, MOUCKa, aHaau3a U
00paboTky MHpOpMAaLK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA,
Oe3omacHoro oOpalleHus C BeleCTBAMU B IIOBCEAHEBHOM >ku3HM).B ocHoBe yueOHOMU
JTUCHUIUIMHBL «DU3KKa» JEKUT YCTaHOBKA Ha (POpPMHUPOBaHHUE y 00y4aeMbIX CUCTEMBI 0a30BBIX
HNOHATUI (U3UKK U TPEJCTAaBICHUH O COBPEMEHHOM (H3MUECKOW KapTHHE MHpa, a TaKkKe
BbIpabOTKa YMEHHUH MPUMEHATh (pu3MuyecKue 3HaHMUS KakK B MPO(ECCHOHAIBHON NesITeIbHOCTH,
TaK U JJI pelleHus )KU3HEHHbIX 3a/1a4.

B «Xumumn» popMupyroTcst MHOTHE BUJIBI JEATEIBHOCTH

e  YMEHHE J1aBaTh ONPEIEIICHNUE U ONIEPUPOBATh UMH;

e  (opMyIupOBaHNE OCHOBHBIX 3aKOHOB XUMUH;

®  YCTaHOBKAa NIPUYMHHO-CJIEICTBEHHOH CBS3M MEXKIY COACPKAHUEM 3THUX 3aKOHOB U
HAITMCaHHEeM XUMHYECKUX (OpMYI U YpaBHEHHIH,

®  YCTAaHOBKAa NPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOEHHEM aroMa H
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B MEpHOaxX
U TpyIax;

e lcnonw3zoBanne B yueOHOM M TPO(ECCHOHATBLHON ACATEIHPHOCTH XWMHUYECKHUX
TEPMHHOB U CUMBOJIUKH;

° Ha3anue wu3y4yeHHBIX BEIIECTB MO TPUBUAJIBHOW WM MEKIYHAPOIHOMN
HOMEHKJIAType U OTPa’k€HHE COCTaBa ATUX COCTUHEHHUH ¢ TOMONIbI0 XUMUYECKUX (POpMYyIT;

e  OObsAcCHEHHE CYITHOCTH XMMUYECKHX IPOLIECCOB;

e  Kraccuduxanus BemecTs, XUMHUYECKUX PEAKIUNA U POIECCOB;



e  HaGmonenue, puxcanus 1 onMcaHue pe3yabTaToOB SKCIIEPUMEHTA

e  PemieHue pacyeTHbBIX 33/1a4 10 XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM
1.2. Mecro Yy4eOHOH [JUCUMIUIMHBI B CTPYKTYpe OCHOBHO mnpodeccCHOHANbHOI
o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyeOnass aucuurimHa «XUMHsS» SBJISETCS y4eOHBIM MPEIMETOM II0 BBIOOPY U3
obsi3arenbHOM  TpeaMeTHOU obOnact  «EcrectBeHHbie Hayku» @DI'OC cpemgHero oOrmiero
o0OpazoBaHusl.

B npodecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHHU3aIHsIX, peaTU3YIONTUX
00pa30oBaTeNbHYI0 TIPOrpaMMy CpeaHero oOmero odpasoBanus B mpernenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro o0miero oOpa3zoBaHus, yueOHas JUCHUILUIMHA «XUMUS» U3ydaeTcs B
obmeobpazoBarenbHOM MuKIe yaueoHoro OITOIT CIIO Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHUs
¢ moJiyueHueM cpeanero oomiero oopazosanus (IITTIKPC, ITTICC3).

B yue6upix mmanax IIIIKPC, IMIICC3 mecto yueOHOW TUCHUIUIMHBI «XUMHS» — B
cocraBe 001e00pa30BaTENbHBIX y4YeOHBIX AMCHUIUIMH TIO BBIOOPY, (OPMHPYEMBIX U3
o0si3arenbHBIX mpeaMeTHBIX obnacteit I'OC cpennero obmero odpazoBanus, A Ipodeccuit
CIIO wmm crnenuanpHOcTedt CIIO  cooTBeTcTByrOmEro mpoduisi MPoPecCHOHATBHOTO
o0OpazoBaHusl.

1.3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS Y4eOHOW TUCHUIIMHBI:

OcBoeHue conepkaHus y4eOHOM TUCIUTUIMHBI « XUMUS», 00ECIIEUUBAET JOCTUKCHHE

CTYJIEHTaMH CJIEIYIOUINX PEe3yIbTaTOB:

* IUYHOCTHBIX:
— YyBCTBO FOPAOCTH U YBOKCHUS K UCTOPHH U TOCTHIKECHUSM OTCUYSCTBCHHON XMMHYCCKON
HAyKH; XUMUYECKU TPAMOTHOE MOBEACHHE B MTPO(HECCHOHATLHOM JIEATSIIEHOCTH U B OBITY
pu 0OpaICHUH ¢ XUMHYSCKUMU BEIIECTBAMHU, MaTepUaIaMH U MIPOIIECCaMHU;
— TOTOBHOCTH K MPOJIOJKCHHUIO 00pa30BaHUS U TOBBINICHUS KBATH(UKAIIMKA B N30paHHON
npoecCHOHANBPHOM JIeATETbHOCTH U OOBEKTUBHOE OCO3HAHWE POJM XUMHUYECKUX
KOMIIETEHIIUI B 5TOM;
— YMEHHE HUCIOJIb30BaTh JOCTHUKEHHS COBPEMEHHON XMMHUYECKOM HAyKH U XUMHYECKHX
TEXHOJIOTHI /711 TIOBBIIIEHUS COOCTBEHHOTO MHTEIIEKTYaJIbHOTO PAa3BUTHUS B BBIOPAHHOMN
MpoQeCCHOHAIBHON JEATEIHHOCTH;

* MeTanpeIMeTHbIX:
— WCIIOJIb30BAHHWE PA3IMYHBIX BHUIOB ITO3HABATEIIBHON JICATEILHOCTH W OCHOBHBIX
MHTEJJIEKTYaIbHBIX ONepanuii (MOCTaHOBKU 33aa4d, ((OPMYIUPOBAHMSI TUTIOTE3, aHAIHM3A U
CUHTE3a, CPAaBHEHHUSI, 000OIICHUS, CHCTEMAaTU3alliH, BBISIBICHHUS IPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IMOWCKa aHAJIOTOB, (OPMYIHMPOBAHMS BBIBOAOB) IS PEIICHUS TOCTABICHHOMN
3a/la4i, TMPUMEHEHHE OCHOBHBIX METOJNOB TO3HAHHWS (HAONIOACHHS, HAYIHOTO
SKCIIEPUMEHTA) JIJIT U3YUEHUS PA3INIHBIX CTOPOH XUMHUYECKHX OOBEKTOB M TPOIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOAMMOCTh CTAJIKMBATHLCS B PO eCCHOHATBHOU cepe;
— WCIOJIb30BaHUE PA3IUYHBIX WUCTOYHUKOB JUIS TOJIYYCHUS XHUMHUYECKON HH(OpPMAIWH,
YMEHHE OIICHHTh €€ JOCTOBEPHOCTh JUISI JOCTHIKEHHS XOPOIIMX pEe3yJIbTaTOB B
npodeccuoHaIbHOM chepe;

¢ IpeIMETHBIX:



— cpOpMHUPOBAHHOCTH MPEJICTABIICHUA O MECTE XMMHHU B COBPEMEHHOW HAyYHOW KapTHUHE
MUpa; TOHMMaHUE POJIU XUMHH B (opMHpOBaHMH Kpyro3opa U (YyHKIHOHATHHON
rPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS IPAKTUYECKUX 3a/1a4;

— BJIQJICHHE OCHOBOIOJIATalOIIMMHU XWMHUUYECKHUMHU HOHSATHUSAMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IOJb30BaHUE XHWMHUYECKOW  TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMM METOJIaMU HAy4YHOTO TMO3HAHUS, HUCIMOJIb3YEMBbIMH B XHUMHH:
HAOIIO/ICHUEM, ONHMCAHHEM, W3MEPCHHEM, OJKCIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3yJbTaThl TPOBEACHHBIX ONBITOB W JIENaTh BBIBOABL, TOTOBHOCTb U
CIIOCOOHOCTH MPUMEHSATh METOIbI TO3HAHUS MPU PEUICHUH NMPAKTUYECKUX 33]1aY;

— chopMHpPOBAaHHOCTH YMEHHUS J1aBaTh KOJIMYECTBEHHBIE OLICHKH U MPOU3BOJIUTH PAcUEThl
[0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;

— BJAJICHUE TMpaBWIAMH TEXHHUKH OC30MMACHOCTH TIPH WCIOJIb30BAHUN XHUMHYCCKHUX
BEIIIECTB;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM TO3UIMKM TIO OTHOIICHUIO K XHMHYECKOU

UHPOPMALINH, TTOTYy4aeMON U3 pa3HBIX HCTOYHHKOB.



2. CTPYKTYPA U COJEPKAHME YYEBHOM JUCHUILIAHBI

Xumus

2.1. O6bemM yueOHOH TUCHHMIIMHBI M BUAbI Y4eOHOI padoThI

Bun yuyeOHo# padoThI

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 78
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTtopHbie pabOTHI 5
MIPAKTUYECKHE 3aHITHS 2
KOHTPOJIbHBIC PAaOOTHI 5

CamocrosiTesibHas paboTa o0yuyarwuierocs (Bcero)

Hmoecosass ammecmayus 6 Gopme oughghepenyuposannozo
3auéma




2.2. TemaTH4ecKHil IVIaH U coep:kaHue yueOHo# nucuunauabl «XUMMUS»

Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHble padoThl M IPAKTHYECKHE O0bem yacoB Yposen
HaumeHoBaHue 3aHSAITHS, CAMOCTONITe/ILHAA padoTa 00yyaouuxcs, KypcoBasi padora (mpoekr) (eciu | OOmmMii/ayTuTopH b
pa3aesioB U TeM npeodycmompenul) bIX OCBOEHU
|
1 2 3 4
HNHCcTpyKTaX MO TEXHUKE O€30MaCHOCTH. 1 1
BBenenue Hayunble MeTOnBI IMO3HaHUA BELIECTB M XMMHUYECKUX SIBJICHUH. Ponp skcnepuMeHta u
TEOpPHH B XUMHH. MOJENMpOBaHNE XUMUYECKUX IPOLIECCOB
Paznen 1 OO0urasi 1 HeOpraHm4yeckast XuMusi 45
.OcHoBHbIe NOHATHA XuMuH. BemiectBo. Atom. Monekyna. XUMHYECKUN 3JIE€MEHT. 3 1
Amnnorponusi. [Ipocteie u cioxHble BeniecTBa. KauecTBEHHBIM U KOJIMYECTBEHHBIN COCTAaB
BeleCTB. XUMUYeCKue 3HAKU U GopMynbl. OTHOCUTEIbHBIE aTOMHAs U MOJEKYJspHas
Tema 1.1 Macchol. KonmuecTBo BemecTna.
OcHoBHbIe TOHATHSA U | OCHOBHBIE 3aKOHBI XUMHH. CTexnomeTpusi. 3aKOH COXPaHEHUSI MacChl BEILIECTB. 3aKOH
3aKOHBI XUMHH MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJIIPHON CTPYKTYpPHI. 3aKOH ABOTAJIpO U CIEACTBUSA
13 HETO.
KonTpoJsbHasi pa6ora OCHOBHBIE IOHSATHUS U ONIPENIEIECHHUS], IPOCTEHIINE PACUETHI 1 2
IIpakTnyeckoe 3ansitue: Pemenue 3agau 1
Tema 1.2 Ucrtopus otkpeitus [lepuoanyueckoit cucremsl xumuieckux snemeHToB. .M. Mennenees. 2 1
[Tepuoanueckuit [lepuonnunocts. [lepuonnuecknii 3aKOH — OCHOBA XMMHUYECKOM CHUCTEMATHUKU. 3HAYEHUE
3aKOH, MEPUOJUYECKOT0 3aKOHA M TEPHOJINYECKON CHCTEMBbl XHUMHUYECKMX »3ieMeHTtoB J[.U.
[lepunonnueckas MeneneeBa A pa3BUTUS HAYKW U TIOHUMAHUS XUMUYECKOM KaApPTUHBI MUPA.
cucrema
Hcropust cTaHOBIIEHHS MPEACTAaBIEHUN O CTpoeHuU aroMa. COBpEeMEHHBIE MPEICTABICHUS 6 1
O CTPOGHMH aTOMa. DJEKTPOHBI, MPOTOHBI, HEWTpoHbl. M30TOmbl. fAnpo (IpoTOHBI U
Tema 1.3. CrpocHne HEUTPOHBI) M JJEKTpOoHHas obOojouka. M3otombel. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK
aToMa aTOMOB DJIEMEHTOB MaJIbIX TMepro0B. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBI,, X 000J0YEK
ATOMOB 2JIEMEHTOB OOIBIINX MEPHOJOB (TIEpeXoHbIX dieMeHTOoB) [loHsaTHe 00 opOUTaNSX.
S-, p- u d-opOutanu. JeKTPOHHbIE KOH(PUTYPAIUM ATOMOB XHMHUYECKHX 3JI€MEHTOB.
CreneHb OKHCJIEHUSA
Bunpr xumuueckoit cBs3u. MonHas xummueckas cBsi3b. KaTwonsl, ux oOpazoBaHme u3 10 2

Tema 1.4. Ctpoenue
BEILIECTBA

aTOMOB B PpC3YJIbTATC IIPOLCCCa OKHUCIICHUA. AHI/IOHBI, nux 06p8.30BaHI/Ie Hn3 aToMOB B
PE3YIbTATE Mpouccca BOCCTAHOBIICHUS. HonHas cBsi3b Kak CBSI3b MCXKIAY KaTHUOHaMH U




HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble padoOThl M NPAKTHYECKHE
3aHSATHSI, CAMOCTOSITe/IbHAsI padoTa o0ydyalouuxcs, KypcoBasi padora (IpoeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayauTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

aHMOHAaMM 3a CYeT HJIEKTpocTaThyeckoro mnpursxkenus. Kraccudukanums HOHOB: 1O
COCTaBy, 3HAKy 3apsjia, HAJIMYUIO TUAPATHON 00050uku. VIOHHBIE KpPUCTAJUIMYECKHE
pemerky. CBONCTBA BEIIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajneHTHass XuMu4Yeckass CBsi3b. MexaHu3M o0Opa30BaHUS KOBAJCHTHOW CBS3H
(oOMeHHBIE M JOHOPHO-AaKLENTOPHBINH).  DJIEKTPOOTpULATENbHOCTh.  KoBajeHTHBIE
NOJSIPHAsE W HENOJsIpHas CBA3UM. KpaTHOCTh KOBAJIEHTHOM CBA3U. MoOeKymnspHble U
ATOMHBIE KpUCTAJIIMYECKHE peieTkU. CBONCTBA BEIECTB C MOJIEKYJIIPHBIMA U @TOMHBIMU
KPUCTAJUIMYECKUMU PEIIECTKAMHU.

Mertanmnn4yeckasi ¢BA3b. MeTtajuinueckass KpUCTAJUIMUECKAs PELIETKA M MeTajulndecKas
XUMHYeECKas cBsi3b. DU3NYECKHE CBOMCTBA METAJLIOB.

ArperaTHbie COCTOSHMS BelIeCTB M BOJAOPOAHAsA CBA3b. T1Beproe, KUAKOE H
ra3zoo0pa3Hoe cocTosiHUs BemecTB. [lepexos BemecTBa U3 0JJHOTO arperaTHOrO COCTOSIHUS
B Apyroe. BogoponHas cBs3b.

Yucrele Bemecrsa U cmecH. Ilonsatue o cMecn BemecTs. ['OMOreHHbIE U reTepOreHHbIE
cmecu. CoctaB cMeceil: 00beMHast 1 MaccoBasi JI0JM KOMIIOHEHTOB CMECH, MaccoBast OIS
IIpUMeECeH.

Hucnepcuble cucrembl. [loHstTne o aucnepcHoi cucreme. JlucnepcHas ¢asza u
nucnepcuonHast cpena. Kmaccudukanus nucnepcHbeIx cucteM. [IoHATHE O KOJIJIOWIHBIX
CUCTEMAX.

HpaKanecm[e 3aHATUSA: CpaBHeHI/Ie KPUCTATIITNICCKUX PCUICTOK, IMOJIYYCHHE
JAUCIICPCHBIX CUCTEM

Tema 1.5 Bona.
PactBopsI.
DIIEKTPOIIUTHYECKAS
JUCCOLaIus

PacTrBopbl. PactBopenne. Boga kak pactBopuTenb. PacTBOpHUMOCTH  BEHIECTB.
Hacepliennble, HEHaCBIIEHHBIE, IEpeChIlieHHbIe pacTBOpbl. KoHueHTpanusa. MaccoBas
JIOJISl PAaCTBOPEHHOIO BELIECTBA.

Bonopoanslit nokaszares.

DJIEeKTPOJIUTHYECKAS AMCCOLMALMS. DJIEKTPOJIUTHI u HEAJICKTPOUTHI.
DNEKTpONUTHYECKasT AUCCoUMAIMs. MeXaHu3Mbl 3JEKTPOJMTUYECKON TUCCOIMALUN ISt
BEIIECTB C PAa3IMYHBIMM THUMNAMU XHUMHUYECKOW CBs3W. [wapatupoBaHHBIE H
HETUAPAaTUPOBAaHHbIE HMOHBI. CTENeHb AIIEKTPOIUTHYECKON nucconuanuu. CUIlbHBIE U
ciabpie IeKTpoauThl. OCHOBHBIE TOJIOKEHUSI TEOPHH AJICKTPOIUTHICCKON TUCCOIMAITIH.




HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble padoOThl M NPAKTHYECKHE
3aHSATHSI, CAMOCTOSITe/IbHAsI padoTa o0ydyalouuxcs, KypcoBasi padora (IpoeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayauTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

KI/ICJ'IOTBI, OCHOBAHMS U COJIM KaK 3JICKTPOJIUTHI.

Tema 1.6
Knaccudukanus
HEOPraHUYECKUX
COCIMHEHUH U NX

CBOMCTBA

Oxkcunel 1 ux cpoiictBa. ConeoOpasyromme U Hecosieodpasyrome okcuabl. OCHOBHEIE,
ampoTepHble M KHCIOTHBIE OKCUIBl. 3aBHCHUMOCTb XapakTepa OKCHJIA OT CTEHEeHU
OKHUCJICHHS O00pasyromiero ero meramia. XUMHYECKHEe CBOHCTBAa OKCHIOB. llomyueHue
OKCH/JIOB

KucoTsl 1 ux cBoiicTBa. KHUCIIOTHI Kak 3JIEKTPONUTHI, X KIacCU(UKAUS M0 PA3TUIHBIM
npu3HakaM. XHMHUYECKME CBOMCTBA KHUCIOT B CBETE TEOPUH DIEKTPOJUTHUYECKOU
quccouuanuu. OcoOEeHHOCTH B3aMMOJECHCTBUS KOHLEHTPUPOBAHHOM CEpHOM M a30THOMN
KUCIOT ¢ MeTajuiaMi. OCHOBHBIE CLIOCOOBI MOJTYYEHHSI KMUCIIOTHI.

OcHoBanuss U ux cBoicTBa. OCHOBaHMUS Kak D3JIEKTPOJIMTHI, UX KIacCU(PUKaLus IO
pasIMYHBIM  NpU3HaKaM. XHUMHUYECKHME CBOMCTBA OCHOBaHMM B CBeT€ TEOpHUH
AJIEKTPOJINTUYECKON JAuccolaluy. Pa3nokeHue HepacTBOPUMBIX B BOJE OCHOBaHUM.
OcHOBHBIE CIIOCOOBI OTY4YEHUSI OCHOBAHUH.

Cosmm u ux cpoiictBa. Conu Kak 37eKTpoiuThl. Colu CpeJHUE, KUCIIbIE U OCHOBHBIE.
XUMHUECKHE CBOHCTBA coJIeH B CBeT€ TEOPUHU DICKTPOJIUTHUECKOW JUCCOIMALINU.
CniocoObl nosydenus cosied. 'uaponns conen.

IIpakTnyeckoe 3ansiTue: XMMUYECKUE PEAKIIUU KUCIOT OCHOBAHUM COJIEN

Tema 1.7
XuUMHYECKHUE
peakuuu

Kinaccupukanuss XUMHMYeCKHMX peakuuil. Peaknuu COEIMHEHHs, pa3lIOKEHUS,
3amMerieHusi, oomena. Karanutudeckue peakunu. OOpaTnMble U HEOOpaTUMbIE PEAKILIUU.
['oMoreHHbIE U IreTepOreHHbIe peaklnuu. DK30TEPMUUECKHE U SHIOTEPMUUECKHE PEaKLUU.
TennoBoil a¢ ekt xumudeckux peakuid. TepMoxuMudyeckue ypaBHEHUSI.
OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJeHHE. BoccraHoBUTENb M OKuCIeHHe. MeToj 53JeKTpOHHOro OanaHca JUis
COCTaBJICHUS] YPABHEHUI OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA. DIIEKTPOIIN3
CxopocTbh XUMHYECKHX peakuuii. [loHATHE O CKOPOCTH XMMUYECKUX peakuuil. 3aBUCH-
MOCTb CKOPOCTH XUMUYECKUX PEAKLUi OT Pa3IUYHBIX (aKTOPOB: IPUPOJIBI PEarupyrouux
BEIIECTB, UX KOHLEHTPALMH, TEMIIEPATYPBI, IOBEPXHOCTU COIPUKOCHOBEHUS U UCIIOJIb30-
BAaHMsI KaTaJIU3aTOPOB.

Oo0patuMocTh XUMHYeCKHX peakuuii. OOpaTuMblie 1 HeoOOpaTUMBbIE peaKuu. XuMHU4e-
CKOE PaBHOBECHE U CITOCOOBI €r0 CMEIEHUSI.
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Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble padoOThl M NPAKTHYECKHE O0bem yacoB Yposen
HaumeHoBaHue 3aHSAITHS, CAMOCTONITeIbLHAA paboTa 00y4auuxcs, KypcoBasi padora (mpoekr) (eciu | OOmmii/ayTuTopH b
pa3iesioB U TeM npeoycmompenvi) BIX OCBOCHH
|
1 2 3 4
Metamnbsl. OcoOEHHOCTH CTPOEHHsSI aTOMOB M KpHCTaUIoB. (Du3nyecKkue CBOMCTBA 2
MmetasuioB. Kiaccudukanys MeTasioB 1Mo pa3inyHbIM MpU3HAKaM. XMMHYECKHE CBOHCTBAM 1
METaJUIOB. DJICKTPOXUMUYECKHH PsII HAMPsOKEHUH MeTaioB. Metamwtotepmus. OO1mme
cnocoObl  moayuyeHuss MetaioB. [lonstue o meramtypruu. Ilupomerammyprus
Tewma 1.8. Metaiel u i yp p ypri,
HeMETAMLILL TUAPOMETAJUTYPI U U dJeKTpoMeTautyprus. CruiaBbl YEpHbIE U LIBETHBIE.
Hewmeramner. OcoOGeHHOCTH CTpOEHHsT aToMoB. Hemeramisl — TpOCThIE BEIIECTBA.
3aBUCUMOCTh CBOMCTB TaJOrT€HOB OT UX I[OJIOXKEHUS B NEPHUOJUYECKON CHCTEME.
OKHCIUTENbHBIEMH BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCHMOCTH OT HX
MOJIOKEHUS B PAYIIEKTPOOTPULIATEILHOCTH.
Paznea 2. Opraanyeckasi XuMust 30
[Ipeamer oprannueckoit xumuu. [IpupoiHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE Opra- 6
HU4eckue BellecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU.
BanenTHOCTh. XMMHYECKOE CTPOECHUE KaK MOPSII0K COEUHEHUSI aTOMOB B MOJIEKYJIbI
10 BaJIECHTHOCTH.
Teopusi crpoenuss opranmyeckux coeauHeHuit A. M. BytuaepoBa. OcHoBHbIE
Tewma 2.1. OcHOBHBIE P P P 8 yrrep
MOJIOXKEHHUS
MOHSITUSA
o TEOPHH XMMUYECKOro cTpoeHus. 3omepus u nzomepsl. XumMudeckue GopMysbl 1 MOJEIH
OpPraHMYECKON XUMUHU o
MOJIEKYJI B OpraHU4eCKON XUMHUHU. 1
U TEOPHS CTPOCHHUS
ODIAHIICCKIX Knaccudukanus opranmdeckux BemectB. Kiaccudukanys BemecTs o CTPOSHUIO
(lzooenHHeHMﬁ YIIIEPOAHOI0 CKEJIeTa U HAIMYUIO (QYHKIIMOHAIBHBIX TpyIil. ['omosnoru u romonorus. Ha-
yania HoMeHkIaTypsl [UPAC.
Knaccudukanus peakiuii B oprannueckoir xumuu. Peakunu npucoeaunenus (ruapu-
pPOBaHMsI, TAJIOTEHUPOBAHNS, THIPOraJIOT€HUPOBAHNUS, THIpaTannn). Peakuu oTiene-
HUS (IEeTUIPUPOBAHUS, IETHIPOTaIOreHUPOBaHMs, AeTuaparanun). Peakiyn 3amenieHus.
Peakuuu n3omepuszanuu.
Tena 2.2 IIpenesibHbIE YIi1eBOAOPOAbI: AJKaHbI: TOMOJOTHUECKUN P, U30MEpHs 1 HOMEHKJIaTypa 8
o QIKaHOB. XHMMHMYECKHE CBOHCTBa alkaHOB (MeTaHa, JTaHa): TOpPEHHE, 3aMelleHUeE,
YrieBogopoasl U X N
PHPOTHBIE paszioxeHue, neruapuponanue. [IpumeHeHne aikaHoOB Ha OCHOBE CBOMCTB. 2
HETEI{HHKH HenpenenbHble yriaeBoaopoabl: ANKEHbl. DTWIEH, €r0 IMOJY4YEHHE (IErHIpUpOBAHUEM

JTaHa, JIeToJMMepu3anuell  mojaudTwieHa). ['omonoruueckuil  psn,  M30Mepus,
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HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble padoOThl M NPAKTHYECKHE
3aHSATHSI, CAMOCTOSITe/IbHAsI padoTa o0ydyalouuxcs, KypcoBasi padora (IpoeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayauTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

HOMEHKJIaTypa aJKEeHOB. XHWMHMYECKHE CBOICTBAa JTHIEHA: TOPEHHE, KaueCTBEHHBIC
peakuuu (oOeciBeuMBaHe OPOMHOM BOJIbI M pPACTBOpA IMEpMaHraHaTa KaJiusl), TUapaTaius,
nonumepusanus. [Ipumenenne sTuineHa Ha OCHOBE CBOMCTB.

Huensl u xayuyku. [loHsTHe o AMeHAaX Kak yrieBOJOpoAax C JIBYMs JIBOMHBIMU CBSI3SIMU.
ComnpsbkeHHbIE  JTMeHBl. XHMMHYECKHE  CBOMcTBa  OyramueHa-1,3 w  wW30mpeHa:
oOecuBeurBaHMe OpOMHOW BOJBI M THoJAUMEpU3alMsi B Kaydyku. HarypanbHblii u
CUHTETUYECKHE KayuyKu. Pe3una.

AnkuHbl. AnetusieH. XUMHYECKHE CBOMCTBA alleTUJICHA: TOpeHue, OOeCIBEUMBAHHUE
OpOMHOI BOJIbI, IPUCOEANMHEHUN XJIOPOBOAOPOJa U ruaparanus. [Ipumenenue aneruieHa
Ha OCHOBE CBOMCTB. MeKKIaccoBasi U30MEpHs C AJIKaJUEHAMMU.

ApoMaTnuecckue coequHeHusi: ApeHbl. benzon. Xumuueckue CBOHCTBa OeH301a:
rOpeHHe, peakly 3aMelieHus (rajJoreHupoBanue, Hutpoanue). [Ipumenenue OeH3omna Ha
OCHOBE CBOWCTB.

IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB.

Tema 2.3.
Kucnoponconepxaniu
€ OpraHu4ecKue
COCIMHECHHUS

Cruptel. Ilomydyenue »sTaHona OpoXXKEHMEM TIIIIOKO3bl M TUApaTallved  STHIICHA.
['unpokcunpHas rpynna Kak (yHKOUOHaibHas. [loHsATHME O MpenenbHBIX OJHOATOMHBIX
cnuprax. XMMUYECKHE CBOWCTBA 3TaHOJ]A: B3aMMOJEHCTBHE C HATpHEM, OOpa3oBaHME
IPOCTBIX U CIOXHBIX 3(UPOB, OKUCIEHUE B anpaeruf. [IpumeHeHne 3TaHONa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €ro IOCIEACTBHS AJI1 OpPraHMW3Ma YeJIOBEKAa M NPENYyNpEKICHUE.
['munepuH Kak npeacTaBUTENh MHOTOATOMHBIX cUpTOB. KauecTBeHHas peakiiys Ha
MHOroaroMHuele cnuptbl. IIpumenenne rinunepuna. denon. Ousndeckue U XUMHUYECKUE
cBoiicTBa (eHOona. B3auMmHoOe BiIMsHHE aTOMOB B MoOJIeKyje (eHOJa: B3aUMOJCHCTBHE C
THJIPOKCUIOM HATpUs U a30THOU KucioTol. [Ipumenenne ¢peHomaa Ha OCHOBE CBOMCTB.
Anpperuasl. Ilonstue 00 ampaermgax. AsbAerwaHas rpynna Kak (QyHKIHOHAJIbHAS.
@opmMasbieTHI U €r0  CBOMCTBA: OKHUCIEHHE B  COOTBETCTBYIOLIYIO  KHCIOTY,
BOCCTAaHOBJIEHME B COOTBETCTBYIOUIMI crnupT. llomydyeHue anpAeruioB OKHCIEHUEM
COOTBETCTBYIOLMXCIUPTOB. [IpruMeHeHne ¢popmainbaeruia Ha OCHOBE €ro CBOWCTB.
Kap6onossie kucinotsl. [lonstue o kapO6oHOBBIX kucioTax. KapOokcuibHas rpynmna Kak
¢ynkunoHanbHasg. ['oMonoruyeckuii psii  MpeaeNbHBIX  OJHOOCHOBHBIX KapOOHOBBIX
kuciot. [lonydyenne kapOOHOBBIX KHCIIOT OKUCICHUEM alIbJeTn0B. XUMUYECKUE CBOMCTBA
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HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble padoOThl M NPAKTHYECKHE
3aHSATHSI, CAMOCTOSITe/IbHAsI padoTa o0ydyalouuxcs, KypcoBasi padora (IpoeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayauTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

YKCYCHOM KHCIOTBI: OOIIME CBOMCTBA C MHHEpPAIbHBIMU KHCIOTaMHU U peakius
srepudukanyu. [IpuMeHeHne yKCYCHOM KHCIOTHI Ha OCHOBE CBOMCTB. BhICIIHE KXUpPHBIE
KHCJIOTBI HAa IPUMEPE NAIIbMUTUHOBOM U CTEAPUHOBOM.

Crnoxnble 3¢upsl U xupbl. [lomyueHue clIOXKHBIX 3(PUPOB peakuueil 3TepuduKarum.
Crnoxuble >Qupbl B mpupoje, ux 3HadeHue. [IpumeHeHHe ClOXHBIX 3(UPOB Ha OCHOBE
cBoiicTB. JXXuper kak cioxsbie 3¢upsl. Knaccudukanus xupoB. XUMHUYECKHE CBOMCTBA
JKUPOB: THJAPOJIA3 M TUIPUPOBAHHUE KUIKUX >KUPOB. [IpuMmeHeHue >XHUpOB Ha OCHOBE
cBOMCTB. MbLIa.

YriueBoabl. YrieBoApl, HX Kilaccuukaius: MoHocaxapuisl (TIoKo3a, (pykTosa),
JIucaxapuibl (caxaposa) U moyiMcaxapuasl (Kpaxman U 1esuTiono3a). [roko3a — BemecTBo
C [JBOICTBEHHOW (YHKIMEH — ampAeruioCupT. XUMHUYECKHE CBOWCTBA TJIFOKO3BI:
OKHCIICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOHUT, CIIUPTOBOE OpOKEHUE.
[IpuMeHeHHe TIIIOKO3bl HA OCHOBE CBOWCTB. 3HAUYE€HHE YIJIEBOJOB B JKUBOW NPUPOAE U
JKU3HU uenoBeka. [loHsATHE O peakuusx NOJUMKOHAEHCAUMU W TUAPOJIM3a Ha IpUMEpe
B3aMMOIIPEBPALICHHI: TNIFOK03a <> MOJIMCAXAPHL.

Tema 2.4
A3zoTcoaepkaime
OpraHHYECKHe
COEIMHEHUSI.
[Tomumepst

Amunbl. [lonstne 00 amuHax. AjudaTHueckue aMuHbl, HUX KIacCUpUKaUus U
HOMEHKJIaTypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. IlonydyeHne aHunuHa U3
HUTpoOeH3ona. [I[puMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMUHOKHCIOTBL. AMHHOKHCIOTBHI Kak aMm@oTepHble TU(GYHKIHNOHAJIbHBIE OpPraHUYECKue
COeIMHEHUS. XUMHUYECKHE CBOICTBA aMHHOKHCIOT: B3aUMOJEMCTBHE C IIEJI0YaMy,
KHCIOTaMH UM JApyr C JApyroM (peakuus noiaukoHaeHcauuu). IlentuaHas cBs3p u
nosunenTuabl. [[pumeHeHre aMHHOKUCIIOT Ha OCHOBE CBOMCTB.

Besxu. [lepsuuHast, BropuuHasi, TpeTUYHAsL CTPYKTYphI O€JIKOB. XHUMUYECKHE CBOUCTBA
0eNKOB: ropeHue, JeHaTypalus, TUAPOIU3, IIBETHbIE peakiyu. buonoruueckue GyHkmun
0emKOB.

[Mosmmepsl. benku u mnonucaxapunel kak Ouononumepsl.llnactmaccsl. Ilomyuenue
[IOJIMMEPOB  pEaKkUMEd TMOJUMMEpPU3AllMM M NOJUKOHAEHCAUMU. TepMmoIlacTHUYHbIE U
TepMOpeakTHUBHBIE I1acTMacchl. [IpencraBurenu niaactmace. BonokHa, nx kiaccupukanus.
ITosryueHue Bos1oKOH. OTAENBHBIE IPEACTABUTEIN XUMUYECKUX BOJIOKOH.

HpaKTH‘IeCKOC 3aHATHE. CCMUHAP «Knaccer OPraHn4CCKUX COG)IHH@HHﬁ»
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Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble padoOThl M NPAKTHYECKHE O0bem yacoB Yposen
HaumeHoBaHue 3aHSAITHS, CAMOCTONITeIbLHAA paboTa 00y4auuxcs, KypcoBasi padora (mpoekr) (eciu | OOmmii/ayTuTopH b
pa3iesioB U TeM npeoycmompenvi) BIX OCBOCHH
s
1 2 3 4
3auem ougghepenyuposanmwlii 2
Bcero: 78

HJ'ISI XapaKTCPUCTHUKHU YPOBHSA OCBOCHUA y‘I66HOFO MaTepHajia UCIIOJIb3YIOTCs CIICAYIOIINEC 0003HAYEHHUS:

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJIHEHUE ICATEILHOCTH 110 00pa3ily, MHCTPYKIIUU WU TIOJ PYKOBOJCTBOM)

3. — IPOAYKTHBHBIN (TUTAHUPOBAHKE U CAMOCTOSITEIHLHOE BHITIOJTHEHUE ICATEIIEHOCTH, pelIeHHE TPOOIEMHBIX 3a1a4)
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2.2 XapaKkTepuCcTHKA OCHOBHBIX BU/JI0B Y4eOHO 1eSITeJIbHOCTH CTYJA€HTOB

Conep:xxanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BU/0B /IeATEJIbHOCTH
CTY/1eHTOB (HA YPOBHe Y4eOHBbIX JIeilicTBHil)

Baskneijinime xummuiuecKue
IMousiTus

YMeHue naBaTh ONPEIEIIEHHE U ONEpPUPOBATh CIEAYIOLIUMHU
XUMHUYECKUMH MOHATUSMU: BELIECTBO, XUMHUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHasi M MOJIEKYJISIpHasI
Macchl, HWOH, AaJUIOTPOIHUS, H30TOIBL, XUMHUYECKas CB3b,
AJIEKTPOOTPULIATEILHOCTh, BaJEHTHOCTb, CTEIEHb OKUCIIEHMS,
MOJIb, MOJISIpHasE Macca, MOJSIPHBIA 00beM Tra3000pa3HbIX
BEIIIECTB, BEIIECTBA MOJIEKYJISPHOTO U HEMOJEKYJISIPHOIO
CTPOEHMS,  PAacTBOPbI,  JJEKTPOJIMT U  HEDIEKTPOJIUT,
AIIEKTPOIUTHYECKAs JccolManus, OKHCIIUTEIb u
BOCCTAaHOBUTENb, OKHUCJIEHME U BOCCTAHOBJIEHHE, TEIUIOBOM
3pPeKT peakiuH, CKOPOCTh XUMHUYECKOW peaklnu, KaTaius,
XUMHUYECKOE paBHOBECHE, yIJEpOAHBII CKEJIeT,
(GyHKLIMOHAIbHAS IPYIIA, U30MEPHUS, TOMOJIOTHS

OcHOBHBIE 32AKOHBI
XumMuu

@opMyIHpPOBaHUE 3aKOHOB COXPAHEHHUs MAacChl BEUIECTB U
[IOCTOSIHCTBA COCTaBa BELIECTB. YCTAaHOBKA MPUYMHHO-
CJIEICTBEHHOM CBSI3M MEXAY COAEpPKAHUEM STHUX 3aKOHOB M
HallMCaHUEM XHMUYECKUX (OpMyJ U ypaBHEHUH. YCTaHOBKa
SBOJIIOLIMOHHOM CYIIHOCTH MEHJIEJIEEBCKOM U COBPEMEHHOM
dbopmynupoBok mnepuoanyeckoro 3akona J[. M. Menpeneesa.
OOvbsicHeHue ¢buznueckoro CMBbICIIa CHUMBOJIMKH
MEePUOINYECKON TaOJIuIBl XUMHUecKuX siemeHtoB [, .
MenneneeBa (HOMEpPOB OJJIEMEHTa, MEPHUOAA, TPYIIbI) H
YCTaHOBKA NMPUYUHHO-CIIEJCTBEHHON CBSI3U MEXKIY CTPOCHUEM
aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U
0o0pa3oBaHHBIX HMH BEIIECTB B TMEpUOAAaX U TPYIIax.
XapakTepucTuKa 3J€MEHTOB MaJIbIX U OOJBIIMX NEPUOIOB IO
ux nonoxkeuuto B Ilepuonnueckon cucreme [1. 1. Menneneesa

OcHOBHBIC TEOPHH XHUMHH

YcTaHoOBKa 3aBHUCHMOCTH CBONCTB XMMHYECKHX BEIIECTB OT
CTPOCHHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.
XapakTepucTUKa BAKHEHIIMX TUINOB XUMUYECKUX CBS3EH M
OTHOCUTEIIBEHOCTHU 3TOM THIONOTHH. OOBsSICHEHHE 3aBHCUMOCTH
CBOWCTB BEIIECTB OT UX COCTABA U CTPOCHUS KPUCTAIIIUNYECKUX
pemetok. DOpMyIMpOBKAa OCHOBHBIX TOJIOKEHHN TEOPHUH
ANEKTPOJIUTUYECKON TUCCOUMAMU U XapaKTEpPUCTUKA B CBETE
ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
coequHeHU. POpMyIMpPOBKAa OCHOBHBIX IOJIOKEHHM TEOPUU
XAMHYECKOTO  CTPOCHHSI OpPraHUYECKUX COEAUHECHHH H
XapakTepUCTUKA B CBETE ATOM TEOPHUH CBOWCTB OCHOBHBIX
KJIACCOB OPTaHUYECKUX COETUHECHUI

Baskueilinie BemecTsa
H MaTepHaJbl

XapakTepucTUKa COCTaBa, CTPOEHMS, CBOMCTB, IOJIyYE€HUS U
npuMeHeHus BaxHeimux weramwioB (IA u II A rpynm,
QIIOMUHUS, KeJe3a, a B €CTECTBEHHO-HAy4YHOM IMpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COeIMHEHUI. XapaKkTepucTuKa
COCTaBa, CTPOEHHUs, CBOWCTB, MOJYYEHHMs] U TPUMEHEHHS
BakHenmux HemetawioB (VIII A, VIIA, VIA rpymm, a taxxke
azota u (ocdopa, yriepoga M KpPEeMHHS, BOJOPOAA) M HUX
COEIMHEHUIN. XapaKTepUCTUKA COCTaBa, CTPOCHMS, CBOMCTB,
MOJIyYeHUs] M TPUMEHEHHMS  BaXKHEHIIMX  KJIACCOB
YII€BOIOPOAOB (JIKAHOB, ITUKJIOAJIKAHOB, AJIKEHOB, AJKHUHOB,
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apeHoB) U UX HamboJyiee 3HAYMMBIX B HAPOJIHOXO3HCTBEHHOM
IJIaHE MpeAcTaBUTENIed. AHaJOrMYHas  XapaKTepUCTHKA
BAKHEUIINX IIPEACTABUTENICH APYIMX KJIACCOB OPraHUYECKHUX
COCIMHEHUI: METaHOJIa U ATaHOJa, CJIOXKHBIX YPUPOB, KUPOB,
MBUI, anbAeruaoB (popMambIeruIoB W aleTaIbICTH/IA),
KETOHOB (aIeToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCJIOTHI,
JUIS €CTECTBEHHO-HAYYHOTO PO IPeCTaBUTENCH IPYTUx
KJIACCOB KHUCJIOT), MOHOCAaxXapuJoB (TIIOKO3bl), JHUCAXapUIOB
(caxapo3bl), mnoiMcaxapuaoB (Kpaxmaiga U  UEJUIIOJIO3bI),
QHWIMHA, AaMHUHOKHUCJIOT, O€JKOB, HCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XHUMHYECKU A3BIK
M CHMBOJIMKA

Ucnonp3oBanne B ydeOHOH ®W  TpOodecCHOHATBHOU
JIeATETbHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Haspanue uW3y4eHHBIX BEIIECTB IO TPUBHUAIBHOU WM
MEXIYHAPOJAHOW HOMEHKJIATYPE M OTPaKEHHE COCTaBa ITUX
COEIMHEHUH C MOMOIIBI0 XUMHUECKUX (POpMYIL.

OTpakeHHe XUMHUYECKUX IPOIECCOB C MOMOIIBIO YpaBHEHHI
XUMHUYECKHUX PEaKIHii

XuMHu4ecKue peakunu

OO0vbsicHeHne CYLIHOCTH XUMUYECKUX IIPOLIECCOB.
Knaccugpukanus XMMHYECKMX peakUMid 10  Pa3IuYHbIM
NpU3HAKaM: YHUCIy M COCTaBy MPOAYKTOB M PEarcHTOB,
TerioBoMy  3¢dekry, HampaBieHuo, ¢daze, HATUIHIO
KaTajau3aTopa, U3MEHEHUIO CTEIEHEW OKHCJIEHMsSI AJIEMEHTOB,
0o0pa3yIolIMX BelIecTBAa. YCTAHOBKA IPHU3HAKOB OOILEro u
Pa3IMYHOTO B THUIIOJOTHH PEAKIU A HEOPTaHUYECKOW |
opranundeckoil xumun. Knaccugukaiuio BemecTs 1 Npouecco
C TOYKH 3pEHHUS OKHUCIICHHs-BOccTaHOBIeHHs. CocTaBlieHHE
YPaBHEHMH peakiuii C TMOMOIIbI0 MeToAa 3JIEKTPOHHOI'O
OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMM U TOJIOKEHUS] XHMMHUYECKOTO pPAaBHOBECHUS  OT
pa3aNyHbIX (PaKTOPOB

XUMHYECKHH IKCIIEPUMEHT

BbinmonHeHe  XMMHUYECKOTO  JKCHEPUMEHTa B IOJHOM
COOTBETCTBUU C THpaBuiamu Oe3omnacHocTu. Habmronenue,
bukcanMst M ONUCaHHWE  Pe3ylIbTaTOB  IPOBEIEHHOIO
HKCTIEPUMEHTA

XuMunuyeckass HH(popmManus

IIpoBeneHne  caMOCTOSATENBHOIO  TOUCKA  XMMHYECKOU
MH(pOpMaLlMM C UCHOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB
(HayYyHO-TIONYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  Hurepuera). Hcmosnb3oBaHWe  KOMITBIOTEPHBIX
TEXHOJIOTUH it 00pa®OTKM M mepeAayd XUMHYECKOH
nH(}OpMallMU U €€ MPe/ICTaBIeHHs] B pa3IU4HbIX (hopMax

Pacuernl 0 XUMHYECKUM
opmysam
U YPaBHEHHUSIM

YcTaHOBKAa ~ 3aBHUCHMOCTH  MEXAY  KAueCTBEHHOW U
KOJIMYECTBEHHOW CTOPOHAMH XUMHYECKHX OOBEKTOB U
mporeccoB. PemieHune pacueTHBIX 3a7a4 MO XUMHUYECKUM
dbopmynaM U ypaBHCHHUSIM

IpopuiabHoe u
npogecCHOHATBHO 3HAYUMOE
cojiep:KaHHe

OObsicHEeHHE XMMUYECKMX SBJICHUH, TPOUCXOAAIIMX B
npuposne, ObiTy u Ha mpousBoiacTBe. OmpexneneHue
BO3MOXXHOCTEM TPOTEKAaHUS XUMMUYECKHUX IIPEBpAIICHUM B
pasnnyHbIX ycinoBusX. CoOmtofeHHne NpaBUil 3KOJIOTMYECKH
IrPaMOTHOTO MTOBEACHUS B OKPYXKaIOLIEH cpere.

OneHka BIIMSHMS XMMHYECKOIO 3arpsi3HEHMS] OKPYKAIOIIEeH
cpeabl
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Ha OpraHu3M 4YCJIOBCKA U JPYT'UC KUBBIC OPTaHU3MBI.
Colmroenre mpaBmi 0€30MacHOTO OOpaIeHUs] ¢ TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYIOBAHUEM.
[ToaroToBka pacTBOPOB 3aJaHHOW KOHIIGHTPAIIUK B OBITY U Ha
npou3BOJCTBE.  KpuTHueckas  OIlCHKAa  JOCTOBEPHOCTH
XUMHYECKOH MH(GOpMAIMM, TIOCTYMAMEH W3  pa3HbIX
UCTOYHHUKOB
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3 YCJOBUS PEAJIN3AIINY YYEBHOM JUCIUILIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecnedeHnIo
Peanuzamus yueOHOM TUCIUIUTMHEI TpeOyeT HaTM4Yus y4eOHOTo KaOMHETa XUMHUH.
O0opynoBanue y4eOHOro KaOMHETa: 3JICKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI; BBITSHKHOU
mkad; MHKPOCKON; j1abopaTopHOE OOOpYyIOBAaHWE W IOCYJA; PEAKTHBBI, OOPa3Ibl, MAaKETHI;
IUTAKAaTBI.

TexHuueckue cpencTBa 00y4eHus: HOyTOyK; MyJIbTUMEIUATIPOCKTOP, IKPaH.

3.2. UndopmanmonHoe odecneyeHne 00y4eHus
Jnst cryneHToB

1. Ta6puensn O. C., OctpoymoB U. I'. Xumust s npodeccuii U cnenuaibHOCTEeH
TEXHUUYECKOT0 NMpoduist: yaeOHUK IS CTYl. YUpeKIAeHHH cpea. mpod. oOpazoBaHus. —
M., 2015.

2. Tabpuensa O. C., Octpoymos U. I'., Octpoymosa E. E. u np. Xumus mist npodeccuii u
CIEIMAIbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(UIIsA: yUeOHUK IS CTY. YUpPEKIACHUN
cpen. mpod. oopazoBanus. — M., 2015.

3. Tabpuensn O. C., OctpoymoB U. I'. Xumust 115t npodeccuii u cneruanbHoCTen
COLIMATIbHO-9KOHOMHUYECKOTO ¥ TYMaHUTAPHOTO Mpouieil: yaeOHUK ISl CTY/I.
yupexaeHuit cpes. npod. oobpazoBanusi. — M., 2015.

4. Tabpuensu O. C., Octpoymos U. I'., Cnagkos C. A., lopodeea H.M. Ilpaktuxym:
yue0. mocobue st CTy. YIpexkaeHu cpel. mpod. oopasoBanus. — M., 2015.

5. Tabpuensa O. C., Octpoymos U. I'., Cnaakos C. A. Xumusi: mocoOue JIsi MOATOTOBKH K
EI'D: yue6. mocobue st cTya. yupexaeHui cpe. nmpod. oopazosanus. — M., 2015.

6. T'abpuensn O. C., JIpicoa I'. I'. Xumust. TecTsl, 3a7auu U yripakHeHUs: yueb. mocodue
JUTSL CTYJI. yupekaeHui cpea. mpod. oopazoBanus. — M., 2015.

7. Epoxun 0. M., Kopanesa U. b. Xumus ans npodeccuii u cnennaibHoOCTEN
TEXHUYECKOT0 U €CTECTBEHHO-HAYYHOT0 NMpoduiel: yueOHUK Ui CTYA. yUpexAeHUN
cpen. mpod. obpazoanuss. — M., 2015.

8. Epoxun 0. M. Xumus: 3aaun U yrpaxHeHHS: yued. TocoOue I CTY. YIpEKIACHUH
cpen.npod. odpazoBanus. — M., 2015.

9. Epoxun FO.M. CO0pHHK TECTOBBIX 3a/IaHUH 1O XUMHUU: y4eO. mocodue s CTY/I.
yupexaeHuit cpea. npod. odpasosanus. — M., 2015.

10. Epoxun 0. M., KoBanesa 1. b. Xumus ans npodeccuii u cnenuaabHOCTEH
TEXHUYECKOT0 MPpoduis. DIEKTPOHHBIN yueOHO-MeTouuecKuil komriekc. — M., 2015.

11. Cnankos C. A., Octpoymos 1. I'., I'abpuensu O. C., JIykpsnosa H. H. Xumus ans
npodeccuil ¥ crennaIbHOCTEN TEXHUYECKOTo Mpoduiis. NeKTPOHHOE MPUIIOKEHUE
(ameKTpoHHOE YUeOHOEe U3aHNe) IS CTY/. YUPEKICHUH cpel. mpod. oOpazoBaHms. —
M., 2015.

ns npenogasaresnst

1. Tabpuensn O. C., JIsicoBa I'. I'. Xumus: kaura Juist mpemnoaBaTesis: yuae0.-MeTo/.

mocooue. — M., 2012.
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2. Tabpuemnsa O. C. u ap. Xumus 11t npodeccrii U CrIeMaIbHOCTENH TEXHIYECKOTO
npod s (3JIEKTPOHHOE MPUIIOKEHHUE).
NurtepHeT-pecypcbl
www. pvg. mk. ru (ommnuana «I[lokopu BopoObeBEI TOpBI»).
www. hemi. wallst. ru (OGpa3oBaTenbHBIi CAUT AJIS IMKOTBHUKOB « XUMUS» ).
www. alhimikov. net (OGpa3oBaTe/IbHBIN CAWT /IS IKOJILHUKOB).
www. chem. msu. su (D1ekTpoHHass OUOINOTEKA IO XUMUH).
www. enauki. ru (nHTepHeT-U3IaHue A5 yuuTeneld «EcTecTBeHHbIE HAyKny).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOps»).
www. hvsh. ru (CkypHa) « XUMHUS B IIKOJIE»).
www. hij. ru (KypHan «XuUMUs U KU3HBY).

WWW. chemistry-chemists. com (3J€KTpOHHBIH KypHAT «XUMHKH U XUMHUS).
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

TACHATITAHBI

KoHTpo/ib M oOLEHKa pe3ylbTaTOB OCBOCHUS Y4YEOHOW JAMCLUILIIMHBI

OCYIICCTBIIACTCA

nmpenoaaBaTrCji€cM B IPOLECCE IPOBCACHHUA ayAUTOPHBIX 33H5ITHI>1, IMPAKTUYCCKUX 3aHATUH U

71a00paTOPHBIX PaboT, TECTHPOBAHUS, A TAK)KE BBIOJHEHUS 00YUaIONUMUCS MHAUBHIYATbHBIX

3aJ[aHuil, IPOCKTOB, UCCIICIOBAHUI.

PesyabTaTnl 00yyeHus

(I)OpMBI U METOAbI KOHTPOJIA U OHCHKH

pe3yJabTaToB 00y4YeHust

e JIMYHOCTHBIE:
- YyBCTBO T'OPJOCTH W YBaXXCHMsI UCTOPUHU U
JOCTIDKEHUSIM ~ OTEUYECTBEHHOM  (hM3MYECKOM
HayKd; (U3NYECKH TPaMOTHOE IIOBEICHUE B
npo¢eCCHOHATBHOMN IEATEILHOCTH U OBITY MPH
oOpallieHuu ¢ npudopamu U yCTPOUCTBAMY;
- TOTOBHOCTb K IPOJOJDKEHUIO 00pa3oBaHUs U
HOBBILIEHUS] KBaIM(UKAIUU B HM30paHHOM
npodeccuoHaIbHON JESATEIIBHOCTH u
O00BEKTHBHOE OCO3HaHME pPOJIH (UINUECKUX
KOMIICTCHIIUM B 3TOM;
- yMeHue

HCIIOJb30BAaTh JOCTHIKXCHHUA

COBPEMEHHOM ¢buzngeckoit HayKu u
(U3NYECKUX TEXHOJOTUH ISl TIOBBIMICHHS
COOCTBEHHOT'0 MHTEJIEKTYAIbHOTO Pa3BUTHUS B
BbIOpaHHOMU npodeccnoHanbHOM
NesITeIbHOCTH;

- YMEHHE CaMOCTOSTEIbHO JOOBIBaTH HOBEIC
Uit ce0sl pu3ruecKkue 3HaHMSI, UCIIONIb3YS JUIS
9TOTO JIOCTYITHbIE NCTOYHUKH WH(POPMAIIHH;

- yYMEHHE BBICTpaWBaTh KOHCTPYKTHBHEIC
B3aMMOOTHOIIEHUSI B KOMaHJE M0 PELICHUIO
00IIMX 3a7a4;

- YMEHHE YIpaBIsATh CBOEH IMO3HABATENIBHOM
JesITeIbHOCTBIO,

IpOBOAUTDH CaMOOILCHKY

YPOBH:A COOCTBEHHOTO HUHTCJUICKTYAJIBHOT'O

pa3BUTHS;

HaOmronenne

¢ METANpPEAMETHLBIC:

- HCITIOJIB30BaHUEC Pa3IUYHBIX BHUI0B

MMO3HaBaTCIILHOM ACATCIIBHOCTH JIs1 PCIICHUA

Pa3znoobOpa3zHbie bopmbI

IMHUCBbMCHHBIX OTBCTOB, KOHTPOJIBHEIC pa60TI)I,

YCTHBIX n
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duznyeckux 3anad, NPUMEHEHHUE OCHOBHBIX
METO/IOB MO3HaHMsI ( HAOJIOJICHHSI, ONHCAHUS,
IKCIIEPUMEHTA)

HU3MCPCHUA, A U3YUYCHUA

Pa3INnYHbBIX CTOPOH OKpYKaroIien
JNEHCTBUTEIILHOCTH;

- HCIIOJb30BaHUE OCHOBHBIX
HHTeHHeKTyaJIBHBIX OHepaHHﬁ: IIOCTAaHOBKH
3a1aud, GOpPMyYJIUPOBAHKS THIIOTE3, aHAIN3a U
000011IeHHS,

CHHTC3a, CpaBHCHHNA,

cucreMarusaluu, BBIABJICHUA IIPpUYIUHHO-

CJIICACTBCHHBIX CBH3CI>1, IIOMCKa aHaJoros,

(GOpMYyJIMPOBAaHUS BBIBOJOB JUIS HW3ydCHUS
pa3IMYHbIX CTOPOH (PH3UYECKHX OOBEKTOB,
HBJ’IGHI/Iﬁ nu HpOHeCCOB, C KOTOpI)IMI/I BO3HHUKACT
HEOO0XOINUMOCTD CTaJIKHUBATbCS B
npodeccuoHanbHOM chepe;

- YMEHHUE TCHEPUPOBATh UACU U ONPEACIATH
CpeJCTBa, HEOOXOAMMBIE JIJIS MX PeaIu3alliu;
HCIIOJIb30BaTh

- YMCHHC pa3IN4HbIC

UCTOYHHMKH TSI TOJydeHHs  (U3UUECKON
uH(pOpPMAIINH, OLIECHUBAThH €€ TOCTOBEPHOCTH;

- YMEHHUE aHaJIU3UpOBaTb U IPEACTABIATH
MH(OpPMAILIMIO B Pa3IMUHBIX BUAX;

yMEHUE MYOJIMYHO MPECTaBISATh PE3yJIbTaThl
COOCTBEHHOTO

HCCIICJ0BaHUsI, BCCTH

JMCKYCCUH, TOCTYITHO ¥ TapMOHUYHO cOYeTas
(bopmbI

COJACPpIKaHUC 151 np €JICTaBIsIeMOM

UHpOpMaINN;

e INpeAMeETHBIE:
- ¢()OpMUPOBAHHOCTD MPEJCTABICHUNA O POIH
U MecTe (DU3UKU B COBPEMEHHOW Hay4yHOU
KapTHUHE MHUpA; TOHUMaHue pU3NYECKOM
CYIIHOCTH HabroAaeMbIx Bo Beenennoi
ABJIEHUH, posii GU3HUKH B (POPMHUPOBAHUHI
KpYyrosopa 1 (pyHKIIHOHAIBHON rpaMOTHOCTH
YeJI0BEKA /IS PELIEHUS IPAKTUUECKUX 3a/1ay;
- BJIaJICHHE OCHOBOIIOJIATAl0IUMU

(I)I/IBI/I‘-IGCKI/IMI/I IIOHATUAMU,

pedepatsl,
HpEeIMETHBIX

TECTOBBIM KOHTPOJIb, 3a4YETHI,
MIPOEKTHI, y4yacTue B

OJIuMIIMaaax MW  KOHKYpCax, B HAY4YHO-

HCCHCHOB&TCHBCKOﬁ pa60Te; 10 OKOHYaHHH

npoBoauTcs quddepeHIpyeMblii 3a4eT
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3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPHSIMHU;
YBEPEHHOE HCIOIb30BaHUE (PH3HMUECKOM
TEePMHHOJIOTHH ¥ CUMBOJINKY;

- BJIaZICHUE OCHOBHBIMU METOJaMHU HAyYHOTO
MIO3HAHMS, UCIOJIb3YeMbIMU B (pr3uKe:
HaOJI0IeHUEM, OTIMCAaHUEM, H3MEPEHHEM,
HKCIIEPUMEHTOM;

- yMeHue 00pabaThIBaTh pe3ysbTaThl
U3MepeHuil, 0OHapyKUBaTh 3aBUCUMOCTb
MeX1y (PU3NIeCKUMH BEIMYNHAMU, OOBSICHATD
HOJTyYCHHBIE PE3YJIbTAThI U JIeNaTh BBIBOJIBI;

- COPMUPOBAHHOCTH YMEHHSI PELIATh
dusnyeckue 3a1a4u;

- cpOPMHUPOBAHHOCTh YMEHUSI IPUMEHSTh
MOJTyYEeHHBIC 3HAHUS JUTSI OOBSICHEHUS YCIIOBHI
npoTekaHus GU3NUECKUX SBICHUI B IPUPOJIE,
npodeccroHaNbHON cepe U I IPUHITUS
NPAaKTHYECKUX PELICHUI B IOBCETHEBHOM
KH3HU;

- c)OPMUPOBAHHOCTH COOCTBEHHO MO3HIIUH
110 OTHOIIEHHIO K (pr3nueckoil HHpOpMaIu,

IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.
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