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1. MACIIOPT ITPOI'PAMMBI YYEFHOM JUCHUTIJINHBI
«XHUMHUD)

1.1. lMosicHuTe/IbHAS 3N CKA
Oobs1acTh NPUMEHEHUs1 MPOTrPAMMBI, 001l XaPAKTEPUCTUKA Y4eOHON TUCUUIIJIMHBI

[Tporpamma y4eOHOW NUCHUIUTMHBI SBISETCS YaCThbIO OCHOBHOW MPOQeCcCHOHATBHOM
obpazoBarensHoii mporpammbl CITO-TIITICC3 mo  crnenuanbHOCTH  TEXHHYECKOTo Mpoduis
22.02.02 Metainyprusi IBETHBIX METAJLIOB (6a30BOM MOATOTOBKH).

Copepxanue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha TOCTUKEHUE CIEAYIOINX LIeTeH:

* popMupoBaHUE y OOYUYAIOIIUXCSI YMEHUS OI[CHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS
JUTSL KaXKI0T0 YEJI0BEKA;

* (hopmMupoBaHHe y 00Y4arOIIUXCS LIETOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMUU B
CO3/IaHUH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — MCIONb3Ys JUIsl 3TOr0 XUMUYECKHE 3HAHMS;

* pa3BUTHE Yy OOydYalrOIIMXCH YMEHMH pa3iauuaTh (akThl U OLEHKU, CpPaBHUBATh
OLICHOYHbIE BBIBOJABI, BHUAETb HUX CBS3b C KpPUTEPUSIMH OLIECHOK U CBSI3b KPUTEPUEB C
OTIpeIeIEHHOM CUCTEeMOW IIeHHOCTeH, (opMynupoBaTb U OOOCHOBBIBaTH COOCTBEHHYIO
MO3HULINIO;

* npuobOpeTeHre O0yYaroONIMMHUCS OIbITa Pa3HOOOPAa3HOW NEATENbHOCTH, MO3HAHUS U
CaMONIO3HAHHUS; KJIKOYEBbIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE MJIs Pa3JIMYHBIX
BUJIOB JIESITEILHOCTH (HAaBBIKOB pEIICHUs NpoOJieM, NPUHITHUS pPELICHUH, MOUCKa, aHaau3a U
00paboTku nHOpPMAIH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHH, COTPYTHHYECTBA,
Oe3omacHOro oOpalleHusi C BeleCTBAaMHM B MOBCEIHEBHON u3HU).B ocHoBe yueOHON
JUCUUIUTMHBL «DU3KKa» JISKUT YCTaHOBKA Ha (POPMHUpPOBaHHME y 00yyaeMbIX CUCTEMBI Oa30BbIX
HNOHATUN (U3UKK U TPEJCTaBICHUH O COBPEMEHHON (M3MYECKON KapTHHE MHpa, a TaKxke
BbIpabOTKa YMEHHUI MPUMEHATh (pu3nyeckue 3HaHMUS KakK B MPO(eCCHOHAIBLHON NesITeIbHOCTH,
TaK U JJIs PEIIEHUs )KU3HEHHBIX 3a/1a4.

B «Xumun» popMupyroTcst MHOTHE BUIbI JEATEIBHOCTH

e  YMEHME J1aBaTh ONPEIEIICHNUE U ONIEPUPOBATh UMH;

e  (opMyIupOBaHHE OCHOBHBIX 3aKOHOB XUMUH;

®  YCTaHOBKAa IPUYMHHO-CIIEICTBEHHOH CBS3HM MEXKIY COACPKAHUEM 3THUX 3aKOHOB U
HalMCcaHUeM XMMHUYECKHX (GOpPMYJ U YpaBHEHUII,

®  YCTaHOBKa NPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTpPOEHHEM aTroMa u
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB B EPHUOAAX
U rpynnax;

e Ucnonwr3zoBanne B yueOHOM M TPO(ECCHOHATBLHON ACATEIHPHOCTH XUMHUYECKHUX
TEPMHHOB U CUMBOJIUKH;

e HasBaHume W3y4eHHBIX BEIIECTB 110 TPUBHAIBHOW MM MEXAYHApOAHOMN
HOMEHKJIaType M OTPaKEHUE COCTaBa 3TUX COETMHEHUH C MOMOIIbIO0 XUMHUYECKHX (HOPMYIT;

e  OObsAcCHEHHE CYITHOCTH XMMUYECKHX IPOLIECCOB;

° Knaccudumukanms BemecTs, XUMHIECKHUX PEAKIUil U TIPOIECCOB;



e  HaGmonenue, puxcanus 1 onMcaHue pe3yabTaToOB SKCIIEPUMEHTA

e  PemieHue pacyeTHBIX 33/1a4 10 XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSIM
1.2. Mecro Yy4eOHOH [JUCUMILIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccHoHaANbHOI
o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyeOnass aucuurimHa «XUMHsS» SBJISETCS y4eOHBIM MPEIMETOM II0 BBIOOPY U3
oOsi3aTrenpHOM TIpeaMeTHo obOnact  «EctectBeHHbie Hayku» @DPI'OC  cpemnero obrmiero
o0OpazoBaHusl.

B npodecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHU3AIHSIX, peaTn3yIONINX
00pa30oBaTeNbHYI0 TIPOrpaMMy CpeaHero oOmero odpasoBanus B mpernenax ocBoeHus OITOIT
CIIO Ha 6a3e0cHOBHOTO O0IIer0 0Opa3oBaHUA, yuyeOHasl NUCHUIUIMHA «XUMHSI» HU3ydaeTcs B
obmeobpazoBarenbHOM 1uKIe yaeoHoro OITOIT CITO Ha 6a3e ocHOBHOTO 00I1Iero oopa3oBaHus
¢ moJiyueHueM cpeanero oomiero oopazosanus (IITTIKPC, ITTICC3).

B yue6upix mmanax IIIIKPC, IMIICC3 mecto yueOHOW TUCHUIUIMHBI «XUMHS» — B
cocraBe 00meo0pa3oBaTENbHBIX y4YeOHBIX AMCHUIUIMH TIO BBIOOpPY, (QOPMHUPYEMBIX U3
o0si3aTenbHBIX mpeaMeTHBIX obnacteit @I'OC cpexnero obmiero odpasoBaHus, il podeccuit
CIIO wmm crnenuanpHOcTedt CIIO  cooTBeTcTByrOmEro mpoduisi MPoPecCHOHATBHOTO
o0OpazoBaHusl.

1.3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS Y4eOHOW TUCHUIIMHBI:

OcBoenue conepkaHus y4eOHOM TUCIUIUIMHBI « XUMHUS», 00€CIIeunBaeT JOCTUKEHUE

CTYJIEHTaMH CJIEIYIOUINX PEe3yIbTaTOB:

* IUYHOCTHBIX:
— YyBCTBO FOPAOCTH U YBOKCHUS K UCTOPHH U TOCTHIKECHUSM OTCUYSCTBCHHON XMMHYCCKON
HAyKH; XUMAYECKU TPAMOTHOE MOBEJCHHUE B MPO(ECCHOHALHOM JIEATETPHOCTH U B OBITY
pu 0OpaICHUH ¢ XUMUISCKUMU BEIIECTBAMH, MaTepraIaMH U MIPOIECCaMHU;
— TOTOBHOCTH K MPOJIOJKCHHUIO 00pa30BaHUS U TOBBINICHUS KBATH(UKAIIMKA B N30paHHON
npoecCHOHANBPHOM JIeATETbHOCTH U OOBEKTUBHOE OCO3HAHWE POJM XUMHUYECKUX
KOMIIETEHIIUI B 5TOM;
— YMEHHE HCIOJB30BaTh JOCTHXEHHUS COBPEMEHHON XUMHUYECKOW HAYKH W XMMHYECKHX
TEXHOJIOTHI /711 TIOBBIIIEHUS COOCTBEHHOTO MHTEIIEKTYaJIbHOTO PAa3BUTHUS B BBIOPAHHOMN
MpoQeCCHOHAIBHON JEATEIHHOCTH;

* MeTanpeIMeTHbIX:
— WCIIOJIb30BAHHWE PA3IMYHBIX BHUIOB ITO3HABATEIIBHON JICATEILHOCTH W OCHOBHBIX
MHTEJJIEKTYaIbHBIX ONepanuii (MOCTaHOBKU 3a/1auu, ((OpMYIUPOBAHUS TUIIOTE3, aHATN3a U
CUHTE3a, CPAaBHEHHUSI, 000OIICHUS, CHCTEMAaTU3alliH, BBISIBICHHUS IPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IMOWCKa aHAJIOTOB, (OPMYIHMPOBAHMS BBIBOAOB) IS PEIICHUS TOCTABICHHOMN
3a/layi, TMPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHWs (HAONIOACHUS, HAy4YHOTO
SKCIIEPUMEHTA) JIJI1 U3YUCHUS PA3IMIHBIX CTOPOH XUMHUYECKHX OOBEKTOB M IPOIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOAMMOCTh CTAJIKMBATHLCS B PO eCCHOHATBHOU cepe;
— WCIOJIb30BaHUE PA3IUYHBIX WCTOYHHKOB JUISI TOJIYYCHUS XUMHYECKOW WH(OpMAIUH,
YMEHHE OIICHHTh €€ JOCTOBEPHOCTh JUISI JIOCTIDKEHHUS XOPOIIMX pe3ylIbTaToB B
npodeccuoHaIbHOM chepe;

¢ IpeIMETHBIX:



— cpOpMHUPOBAHHOCTH MPEJICTABIICHUA O MECTE XMMHHU B COBPEMEHHOW HAyYHOW KapTHUHE
MUpa; TOHHMaHUE POJIM XUMHH B (OPMHpPOBAHMM Kpyrozopa Hu (YHKIHOHAIBHOM
rPAMOTHOCTH YeJIOBEKA JJIs1 PEIICHUS IPAKTUYECKUX 3a]1a4;

— BJIQJICHHE OCHOBOIOJIATalOIIMMHU XWMHUUYECKHUMHU HOHSATHUSAMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE  II0JIb30BaHME XMMMUYECKOH  TEPMHMHOJOTMEH U
CHMBOJIUKOM;

— BIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOI'O ITO3HAHUS, WCIIOJIb3YEMbIMH B XUMHHU:
HaOJIOZICHUEM, OIMCAaHWEM, W3MEPEHUEM, OHKCIEPUMEHTOM; yMEHHEe 00pabaThIBaTh,
OOBSCHATH PE3yJbTaThl TPOBEACHHBIX ONBITOB W JIENaTh BBIBOABL, TOTOBHOCTb U
CIIOCOOHOCTH MPUMEHSATh METOIbI TO3HAHUS MPU PEUICHUH NMPAKTUYECKUX 33]1aY;

— chopMHpPOBAaHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OLICHKH U MPOU3BOJUTH PACUEThI
[0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;

— BIIQJICHWE TMpaBHJIAMH TEXHHKH O€30MacCHOCTH TPH MCIOIb30BaHUH XUMHUYECKUX
BEIIIECTB;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM TO3UIMKM TIO OTHOIICHUIO K XHMHYECKOU

UHOpPMaIINH, TTOJTy4aeMOH U3 pa3HBIX HCTOYHHKOB.



2. CTPYKTYPA U COJEPKAHME YYEBHOM JUCHUILIAHBI

Xumus
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThbl

Buj yueOHoi1 padoThI

Oobvem uacos

MakcumanbHas yyeOHasi Harpys3ka (Bcero) 117
O06s13aTesibHAsI ayUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
nabopaTtopHbie pabOThI 5
MIPAKTUYECKHE 3aHITHS 2
KOHTPOJIbHBIE paObOTHI B
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 39

Hmoeosas ammecmayus 6 hopme ougpgpepenyuposannozo 3auéma




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

Coaepixanue yueOHOro MaTepuaJa, jadopaTtopHble padoThbl U NPaKTHYECKHUe O0bem yacoB Yposen
HaumeHoBaHue 3aHSAITHS, CAMOCTONITe/ILHAA padoTa 00y4aouuxcs, KypcoBas padora (mpoekr) (eciu | OOmmMii/ayTuTopH b
pa3aesioB U TeM npeodycmompenul) bIX OCBOEHU
|
1 2 3 4
HNHCcTpyKTaX MO TEXHUKE O€30MaCHOCTH. 1/1 1
BBenenue Hayunble MeTOnIBI MO3HaHUS BELWIECTB M XUMHUYECKUX SBJICHUU. Ponp skcnepuMeHTa U
TEOpPHH B XUMHH. MOeNMpoOBaHNE XUMUYECKHUX ITPOLIECCOB
Pazpnen 1 OO0urasi 1 HeOpraHm4yeckast XuMusi 76/45
.OcHoBHbIe NOHATHA XuMuH. BemiectBo. Atom. Monekyna. XUMHYECKUN 3JIE€MEHT. 3 1
Annorponusi. [Ipocteie U cioxHbie BemiecTBa. KaueCTBEHHBIN U KOJTUYECTBEHHBIN COCTaB
BeleCTB. XUMUYeCKue 3HAKU U GopMynbl. OTHOCUTEIbHBIE aTOMHAs U MOJEKYJspHas
Macchl. KosmmuecTBo BemecTsa.
Tema 1.1 OcHoBHBbIE 3aKOHbI XUMHH. CTEXHOMETPUSL. 3aKOH COXPAaHEHUSI MACChl BEIIECTB. 3aKOH
OCHOBHBIE TIOHATHUSA U | TIOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHON CTPYKTYpPhI. 3aKOH ABOTaIpO U CIEICTBUS
3aKOHbI XUMHUHU 13 HETO.
CamocrosTrenbHas paboTa 00ydarOIMXCs: BbIyYUTh OCHOBHBIEC IOHSATUS U OINpEAEICHUS 5) 1
XUMHH, HAUTH GOPMYITUPOBKH OCHOBHBIX 3aKOHOB
KonTpoJsbHasi pa6ora OCHOBHBIE MOHSATHUS U ONIPENIEICHHUS], TPOCTEHIIINE PACUEThI 1 2
IIpakTuyeckoe 3ansitue: Pemenue 3agau 1
Tema 1.2 Hcropus orkpsitusa [lepuoandeckoil cucremMsl XuMUYeCKux aemMeHToB. /.M. Mennenees. 2 1
[Tepuoanueckuit [lepuonnunocts. [lepuonnuecknii 3aKOH — OCHOBA XMUMHUYECKOM CHUCTEMATHUKU. 3HAYEHUE
3aKOH, MEPUOJNYECKOT0 3aKOHA M TEPHOJUYECKOM CHUCTEMbl XUMHUYECKUX 3iemeHToB JI.M.
[lepunonnueckas MeneneeBa A pa3BUTUSL HAYKU U TOHUMAHUSL XUMUYECKON KapTUHBI MUPA.
cucremMa
Hcropust cTaHOBIIEHHS MPEACTAaBIEHUN O CTpoeHUU aroMa. COBpEMEHHBIE MPEICTABICHUS 6 1
O CTPOEHMH aTOMa. DJEKTPOHBI, MPOTOHBI, HEUTpoHbI. M30Tombl. fAapo (HMpoTOHBI U
HEUTPOHBI) M 3JIeKTpoHHas oOojouka. M3oTtombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
Tema 1.3. CtpoeHue | aTOMOB 3JI€MEHTOB MajbIX NepuoaoB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBI, X 000JI04eK
aToma ATOMOB 2JIEMEHTOB OOIBIINX MEPUOJO0B (TIEpeXOoaHBIX dieMeHTOB) [loHsaTHEe 00 opOUTANSIX.
S-, p- 1 d-opOuTanu. JeKTPOHHbIe KOH(PUIypaALMH aTOMOB XHMHYECKHUX 3JIEMEHTOB.
CreneHb OKHCJICHUS
CamocrosiTejibHasi padoTa JlomamHsisi  KOHTpoJibHass paboTa, TOATOTOBKA K 6 1




HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOTro MaTepuaJa, JadopaTtopHble pad0ThI U MPaKTHYECKHUe
3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0y4yalouuxcs, KypcoBasi padbora (poeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayiuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

KOHTPOJIbHOM pabore

Tewma 1.4. Ctpoenue
BElIECTBa

Bunbr xumuueckoit cBsizu. MoHHas xuMudeckas CBsi3b. KaTHOHBI, mx oOpa3oBaHHE U3
aTOMOB B pe3yJjbTaTe Ipoliecca OKHCICHHMs. AHHOHBI, UX O00Opa3oBaHME M3 aTOMOB B
pe3ynbTaTe Impolecca BOCCTaHOBIICHUs. MOHHAasA ¢BA3b KakK CBSA3b MEXIY KaTHOHAMHM U
aHMOHAaMM 3a CYeT HJIEKTPOCTATUYECKOro mnputTskeHus. Kiaccupukanus HMOHOB: IO
COCTaBy, 3HAaKy 3apsja, HaJIW4YMIO0 TUAPATHOM 000104yku. MoOHHBIE KpucTaInyecKue
pemerky. CBONCTBA BEIIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajnenTHass XuMu4Yeckass CBsi3b. MexaHu3M o0O0Opa30BaHUS KOBAJCHTHOW CBS3H
(oOMeHHBIE M JOHOPHO-AKLENTOPHBINH).  DJIEKTPOOTpULATENbHOCTh.  KoBajeHTHBIE
NOJSIPHAsE W HENOJsIpHas CBA3UM. KpaTHOCTh KOBAJIEHTHOM CBA3U. MoOeKynspHble U
ATOMHBIE KPUCTAJIIMYECKHE penieTKU. CBONCTBA BEILECTB C MOJIEKYJISIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIECTKAMHU.

Meranmnn4yeckasi ¢BA3b. MeTtajuinueckass KpUCTAJUIMUECKAs PEIIETKA M MeTajulndecKas
XUMHYeECKas cBsi3b. DU3NYECKHE CBOMCTBA METAJLIOB.

ArperaTHbie COCTOSIHMS BeIIeCTB M BOJAOPOAHAsA CBA3b. [Beproe, JKUAKOE H
razoo0pa3Hoe cocTosiHUs BenlecTB. Ilepexo/ BemecTBa U3 OAHOIO arperaTHOro COCTOSTHUS
B Ipyroe. Bonoponnas cBs3b.

Yucrele BemecTsa U cmecH. [Ionsatue o cMecn BemecTs. ['OMOreHHbIE M FeTEpOTreHHBIE
cmecu. CoctaB cMeceil: 00beMHast 1 MaccoBasi JI0JM KOMIIOHEHTOB CMECH, MaccoBast OIS
IIpUMeECEH.

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

10

IIpakTuyeckne 3anaTusi: CpaBHEHHE KPUCTAUIMYECKHX  PEHIETOK, ITOJYYEHHE
JCIIEPCHBIX CUCTEM

Tema 1.5 Bona.
PactBoOpsI.
DIIEKTPOIUTHYECKAS
JUCCOLaIus

PacTrBopbl. PactBopenne. Boga kak pactBopuTeiab. PacTBOpUMOCTH  BEHIECTB.
Haceliennbie, HeHachILIEHHBIE, MepechilieHHble pacTBOpbl. KonuenTpauus. MaccoBas
JIOJISl PAaCTBOPEHHOIO BELIECTBA.

Bonopoansliit nokaszares.

DJIeKTPOJUTHYECKASI AMCCONMALMS. DJIEKTPOJIUTHI " HEDJICKTPOUTBHI.




HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOTro MaTepuaJa, JadopaTtopHble pad0ThI U MPaKTHYECKHUe
3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0y4yalouuxcs, KypcoBasi padbora (poeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayiuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

:‘)HCKTpOHI/ITI/I‘IeCKaﬂ Jucconuanus. MexaHnu3MBI BHCKTpOHHTH‘ICCKOﬁ Jucconuanum  AJist
BCIICCTB C Pa3IMIHBIMU THUIIaMA XHUMHUYCSCKOM CBA3HU. FI/II[paTI/IpOBaHHbIe u
HEruapaTupoOBaHHBIC HWOHBI. CreneHb SHGKTPOHHTHHCCKOﬁ JUCCoralyu. CunbHBIE U
cia0bIe OJICKTPOJIUTHI. OCHOBHBIC ITOJIOKCHUS TCOPpHUU 3JICKTp0JIPITPI‘-I€CKOI>i JUucconranuu.
KI/ICJ'IOTBI, OCHOBAHMS U COJIM KaK 3JICKTPOJIUTHI.

CamocroniTelbHasi pafora: Pemenwe 3amad, ypaBHEHHS  DJICKTPOIUTHYCCKOU
JICCOLIMAIINY, OCHOBHBIE MOJIOKECHUS SJIEKTPOJIMTHYECKOM MCCOLMAIINY.

10

Tema 1.6
Knaccudukanus
HEOPTaHUYECKHUX
COCJIMHEHUH U UX

CBOMCTBaA

Oxkcunel 1 ux cBoiictBa. CoseoOpasyromue U Hecosieodpasyromie okcuabl. OCHOBHEIE,
am(bOoTepHble W KHUCIOTHBIE OKCHUIBL. 3aBHCHUMOCTh XapakTepa OKCHAA OT CTEleHU
OKHCIIEHUs 00pa3ymoIIero ero Merauia. XUMHUYECKHE CBOMCTBa OKCUIOB. [lomydenue
OKCHJIOB

KucoTbl 1 ux cBoiicTBa. KHCIIOTHI KaK 3JIEKTPONUTHI, UX KJIACCH(UKALUS 1O PA3ITUIHBIM
npu3HaKaM. XHUMHUYECKHE CBOWCTBAa KHCIOT B CBETE TEOPHH DIEKTPOIUTHUECKOMN
quccouuanuu. OcoOEeHHOCTH B3aMMOJECHCTBUS KOHLEHTPUPOBAHHOM CEpHOM M a30THOMN
KUCIOT ¢ MeTajuiaMi. OCHOBHBIE CLIOCOOBI OTYYEHUs] KUCIIOTHI.

OcHoBanuss W ux cBoicTBa. OCHOBaHWS KaK ODIIEKTPOJIMTHL, HUX KIacCH(UKAIUSI IO
pasIMYHBIM  NpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBaHM B CBeT€ TEOpHUH
AIIEKTPOJINTUYECKON JAuccolMaluy. Pa3nokeHue HepacTBOPUMBIX B BOJE OCHOBaHUM.
OcHOBHBIE CIIOCOOBI OTY4YEHUSI OCHOBAHUH.

Cosmm u ux cpoiictBa. Conu Kak 31eKTpoiuThl. CoMu CpeqHUE, KUCIbIE U OCHOBHBIE.
XUMHUECKUE CBOHCTBA coOJIeH B CBeT€ TEOPUHU DICKTPOJIUTHUECKOW JUCCOIMALIUU.
Cnioco6s1 mosrydeHust cosierd. ['maponus comneit.

IIpakTnyeckoe 3ansiTue: XMMUYECKUE PEAKIIUU KUCIOT OCHOBAHUM COJIEN

N

CamocTrosiTe/ibHasi padoTa:IOArOTOBKA MPE3CHTAINH, TOKJIAJ0B COOOIIEHUIA

N

N

Tema 1.7
XUMHYECKHUE
peakuuu

Knaccupukanusa xumuuyeckux peakuumii. Peakuuum coequHeHUs, Pa3JIOKEHHUS,
3amMernieHusi, oomena. Karanutuueckue peakuunu. OOpaTrMble U HEOOpaTUMbIE PEAKIIUU.
I'oMOreHHbIe ¥ TeTEpOTreHHbIE PEAKIMH. JK30TEPMHUUYECKHE U YHAOTEPMUYECKHAE PEAKIINH.
TennoBoii 3¢ ekt xumuueckux peakiuid. TepMoxuMudeckue ypaBHEHUSI.

OKuCcINTEBbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CrteneHb okuciaeHus. OKUCIUTENs U
BOCccTaHoOBJeHHE. BoccraHoBuTens M okucieHue. MeToj »IeKTpOHHOro OanaHca JUIs
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HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOTro MaTepuaJa, JadopaTtopHble pad0ThI U MPaKTHYECKHUe
3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0y4yalouuxcs, KypcoBasi padbora (poeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayiuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

COCTaBJICHUS YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKLU. DIEKTPOIU3
CxopocTh XUMHYeCKHX peakuuii. [loHsATHE O CKOPOCTH XUMUYECKUX peakiuil. 3aBUCH-
MOCTbh CKOPOCTH XMMHUYECKUX PEAKLUI OT pa3IuyHbIX (PaKTOPOB: MPUPOJIbI PEarupyOLINX
BELIECTB, UX KOHLIEHTPALMH, TEMIIEPATYPhl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJIB30-
BaHU KaTaJau3aTopoOB.

Oo0paTumMocTh XMMHYeCKHX peakumii. OOpaTuMble U HEOOpaTUMBbIE peakuu. XUMHUYe-
CKO€ PAaBHOBECHE U CIIOCOOBI €r0 CMEICHHMSL.

CamocrosiTejibHas padoTa: JoOMalIHssl KOHTPOJIbHAs paboTa, MOATOTOBKA COOOIICHUHN

Tema 1.8. Meraiuisl u
HEMETAJLIBI

Mertamnpl. OCOOEHHOCTH CTpPOEHHMsI aToMOB U KpucTtauioB. Pdusnueckue cBoiicTBa
MmetauioB. Kitaccudukanys MeTaioB 1Mo pa3InyHbIM MpU3HAKaM. XMMHUYECKHE CBOHCTBAM
METaJUIOB. DJIEKTPOXUMHUYECKUN DSl HamnpspkeHuil mertamnoB. Mertamiorepmus. OOuue
cnocoObl monydyeHuss MetauioB. Ilonstue o meramnypruu. [lupomeramnyprus,
TUAPOMETAJUIYPrHUs U 2J€KTpoMeTauTyprust. CIulaBbl UEPHBIE U LIBETHBIE.

Hemeramnel. OcoOeHHOCTH cTpoeHHs aroMoB. Hemeramisl — MpocTble BEIIECTBA.
3aBUCHUMOCTb CBOMCTB TaJOI€HOB OT HX I[OJIO)KEHHS B IEPUOJUYECKON CHCTEME.
OxuCIUTENbHBIEMH BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT HX
MIOJIOXKEHUS B PALYIIEKTPOOTPULIATEILHOCTH.

Paznen 2.

OpraﬂnquKaﬂ XUMUA

38/30

Tema 2.1. OcHOBHEIE
MMOHATHUS
OPraHNYeCKOW XUMHUH
Y TEOpHUsI CTPOCHUS
OpTraHUYECKUX
COeIMHEHUI

IIpeamer opranndeckoit xumu. [IpupoIHbIE, HCKYCCTBEHHBIE M CHHTETHYECKHUE Opra-
HU4ecKHe BelecTBa. CpaBHEHHE OPraHMYECKUX BEIIECTB C HEOPTaHUYECKUMU.
BaneHTHOCTE. XMMHYECKOE CTPOCHUE KaK MOPSAOK COEIUHEHU aTOMOB B MOJIEKYJIbI
10 BaJICHTHOCTH.

Teopusi crpoeHusi opraHmyeckux coeamHenuii A. M. bBbyrtiaeposa.
MTOJIOKEHUS

TEOPHH XUMUYECKOTo cTpoeHus. 3omepus u nzomepsl. XumMudeckue GopMysisl 1 MOJIEIH
MOJIEKYJ B OPTaHUYECKON XUMUHU.

Knaccudukanus opranmveckux BemectB. Kiaccudukanmys BemecTs Mo CTPOSHUIO
YTJIEPOTHOTO CKeJleTa M HATMIHIO ()YHKIIMOHATIBHBIX Tpyni. ['omosoru u romosnorus. Ha-
yana HoMeHkIaTypsl [UPAC.

Knaccudukanus peakiuii B oprannueckoi xumun. Peakuny npucoeaunenus (ruapu-

OcCHOBHEIE
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HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOTro MaTepuaJa, JadopaTtopHble pad0ThI U MPaKTHYECKHUe
3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0y4yalouuxcs, KypcoBasi padbora (poeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayiuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

pOBaHUs, raJIoreHUPOBAHNUS, THAPOTAIOTeHUPOBAHNUS, TuApaTanun). Peakuun oTmeruie-
HUs (IEerUIpUPOBaHUs, IErHIPOraIoreHUPOBaHMsl, Aeruaparanun). Peakuyun 3ameneHus.
Peakuuu nzomepusanuu.

CamocTosTenpHas padoTa: BBIyYUTh OCHOBHBIC MOHSTHUS OPraHMYECKON Xxumuu, Teopuro
CTpoeHUs opranudeckux coeauHennii A.M. bytiepoa. HomeHknaTypy oOpraHuyuecKux
COCIMHEHUN. .

Tema 2.2.
VYri1eBo1opoasl U UX
MPUPOJIHBIE
VCTOYHUKU

IIpenesbHbIe YIi1eBOAOPOAbI: AJKaHbl: TOMOJIOIMYECKUN P, U30MEPHS U1 HOMEHKJIAaTypa
aJKaHOB. XWMHYECKHE CBOMCTBAa QJIKaHOB (MeTaHa, JTaHA): TOPEHHE, 3aMEIICHHE,
paszioxeHue, nerugpuposanue. [I[puMeHeHne alnkaHOB Ha OCHOBE CBOMCTB.

HenpenenbHble yrieBoaopoabl: AJIKEHbl. ODTWJIEH, €r0 IMOJY4YE€HHUE (JIErMIpUpPOBaHUEM
JTaHa, JeNojuMepu3anued  noiaudTUieHa). ['omonorumueckuit  psan, — U3oMmepus,
HOMEHKJIaTypa aJIKeHOB. XHMHUYECKHE CBOICTBa JTWJIEHA: TOpPEHHE, KaueCTBEHHbIE
peakuuu (oOecuBeyrMBaHUE OPOMHOI BOJIbI M pacTBOpPA M€pPMaHIaHaTa Kajlus), TuapaTanus,
nosuMepusanus. [I[pumeHeHune 3TuieHa Ha OCHOBE CBOWCTB.

Juensl n xayuyku. [ToHsTHE O AMEHAX Kak YriaeBOAOPOAax C ABYMS JABOWHBIMH CBS3SIMH.
ComnpsbkeHHbIE  THEHbl.  XUMHYECKHE CBOiicTBa  OyramueHa-1,3 wu  u3ompeHa:
oOecrBeunBaHMe OpOMHOM BOJBI M MOJUMEpU3alUs B Kayuyykd. HarypanpHblii u
CHUHTETUYECKHE KaydyKu. Pe3una.

AnkuHbl. AneTtuieH. XHMMHUYECKHE CBOWCTBa alleTHIIEHA: TOpeHue, oOeclBeYUBaHHE
OpoMHOI BOJIbI, IPUCOEAMHEHUH XJIOPOBOAOPOAa U ruaparanus. [lpuMeHenue aneTuieHa
Ha OCHOBE CBOWCTB. MeKiiaccoBasi ©30MepUs C aJIKaIUEHAMHU.

ApomaTnuecckue coequHeHusi. ApeHbl. benzon. Xumuueckue cBoOHCTBa OeH3o0ia:
TrOpeHue, peaklluy 3aMeleHns (raloreHupoBaHue, HUTpoBaHue). Ilpumenenue 6eH3omna Ha
OCHOBE CBOWCTB.

ITpupoiHbIE HCTOUHUKH YIIIEBOIOPOAOB.

Tema 2.3.
Kucnopoaconepxamm
€ OpraHuYecKue
COCTMHEHUS

Crnuptel. Ilomyuyenue orTaHona Opo’keHHMEM TJIOKO3bI M THApaTallMed  ATHIICHA.
['unpokcunpHas Tpymmna kKak (yHKIHOHanmbHas. [loHATHE O MpenenbHBIX OJHOATOMHBIX
cnuprax. XUMHYECKHE CBOMCTBAa 3TaHOJA: B3aMMOJEICTBHE ¢ HaTpueMm, oOpa3zoBaHHE
IPOCTBIX M CIOXXHBIX 3(UPOB, OKUCIEHUE B anbJerui. lIlpuMeHeHne sTaHona Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €ro MOCJEACTBHS JJIi OpraHu3Ma YelOBeKa M MPeayNpekIeHUE.
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HauMmenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOTro MaTepuaJa, JadopaTtopHble pad0ThI U MPaKTHYECKHUe
3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0y4yalouuxcs, KypcoBasi padbora (poeKT) (eciu
npeoycmMompeHvl)

O0BLeM yacosB
O0mmii/ayiuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

['nuuepuH Kak npencTaBUTeNb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOroaToMHble crupThl. [Ipumenenue rimnepuHa. @enon. Ouznueckue U XUMHYECKHE
cBoiicTBa (eHona. B3aumHoe BiMsHHE aTOMOB B MoJieKyje (eHoJa: B3aUMOJCHCTBHUE C
THJIPOKCUIOM HATpUA U a30THOU Kuciotoil. [Ipumenenne ¢peHona Ha OCHOBE CBOMCTB.
Anpperuasl. Ilonstue 00 anmpaermpax. AnbIeruaHas rpynna Kak (QyHKIHOHAJIbHAS.
Qopmanpaeru M €ro  CBOWCTBA: OKHUCIEHME B  COOTBETCTBYIOUIYIO  KHUCIOTY,
BOCCTAHOBJIEHME B COOTBETCTBYIOWIMK cnuptT. [lonyueHue anpaeruioB OKHUCICHHEM
COOTBETCTBYIOIMXCIUPTOB. [IpruMeHenne popmainpaerinia Ha OCHOBE €0 CBOWCTB.
Kap6onoBsie kucnotsl. [lonsarue o kapO6oHOBBIX KucioTax. KapOokcunbHas rpymnmna Kak
¢yHKIMOHaIbHAs. ['OMOJOrMYecCKU psAa HpedeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucinot. [lonyuenne kapOOHOBBIX KHCIOT OKUCICHUEM allbJeTUI0B. XUMUYECKUE CBOMCTBA
YKCYCHOW KHCJIOTBHI: OOIIME CBOWCTBA C MHHEPAJIbHBIMH KHCIOTaMH W PEaKIHs
stepupuxanyu. [IpumMeHeHne yKCyCHOM KHCIOTHI HA OCHOBE CBOMCTB. Bwiciine >KupHbIe
KHCJIOTBI Ha IIPUMEPE NAIBMUTUHOBOM U CTEAPUHOBOM.

Crnoxuble >¢upbl u xupbl. [lomyueHue CIOXHBIX >QHUPOB peakieil 3TepuduKaluu.
Cnoxubie >Qupsl B IpUpoje, ux 3HaueHue. [IpuMeHeHune ClIokKHBIX d(HUPOB Ha OCHOBE
cBoiictB. JXKupbl kak cioxubie 3¢upsl. Knaccuduxarms xupoB. XuMUYECKHE CBOMCTBa
JKUPOB: THJPOJIA3 M THUIPUPOBAHME JKUIKUX JKUPOB. [IprMeHeHMe >XMpOB Ha OCHOBE
cBolicTB. Mbuia.

YraeBoabl. YTneBoabpl, WX KilaccHpUKAIMA: MOHOcaxapuibl (TJIIOKO3a, (pyKTo3a),
Jcaxapuibl (caxaposa) M mojiycaxapu/isl (KpaxMai M 1esunoso3a). ['moko3a — BelecTBo
C JBOICTBEHHONW (QYHKIMEH — ampAeruioCupT. XUMHUYECKHE CBOWCTBA TJIHOKO3bI:
OKHCJICHHE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJIEHHME B COPOHUT, CIIUPTOBOE OpO’KEHHE.
[IpruMeHeHne TIIOKO3bl HA OCHOBE CBOMCTB. 3HAYEHHE YIVIEBOJAOB B >KMBOW MPHUPONE U
KU3HU yenoBeka. [loHATHe 0 peakuusX MOJUMKOHJEHCAMU M TUAPOIM3a Ha MpUMEpe
B3aMMONPEBPALIECHNN: TITOK03a <> NOJIMCAXapHIL.

Tema 2.4
A3oTcoaepkaime
OpraHUYEeCcKUe
COCTMHECHHUSI.

Awmunbl. [lonstue o006 amuHax. Anudaruyeckue aMuHbBL, HX KiIaccuukauus WU
HOMEHKJIaTypa. AHWIMH Kak opraHudeckoe ocHoBaHue. I[lomydeHue aHuiIMHa U3
HUTpoOeH3oma. [IpuMeHeHne aHUIIMHA HAa OCHOBE CBOMCTB.

AMUHOKHCIOTE. AMHHOKHUCIIOTHI Kak amM(oTepHble NU(YHKIHOHAIbHBIE OPraHUYECKUE
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Coaeprxanue yueOHOTro MaTepuaJa, JadopaTtopHble pad0ThI U MPaKTHYECKHUe O0bem yacoB Yposen
HaumeHoBaHue 3aHSAITHS, CAMOCTOAITe/ILHAA paboTa 00y4aouuxcs, KypcoBas padora (mpoekr) (eciu | OOmmii/ayuTopH b
pa3iesioB U TeM npeoycmompenvi) BIX OCBOCHH
|
1 2 3 4
[Tonumepsl COeIMHEHUs. XHMMHYECKHME CBOMCTBA AMMHOKHUCIOT: B3aUMOJECUCTBHE C IIEJIOYAMH,
KUCIOTaMU W JApyr c JApyroMm (peakuusi noiaukoHaeHcauuu). llentuanas cBsi3p u
nosmnentuabl. [IpuMeHeHne aMMHOKUCIOT HA OCHOBE CBOMCTB.
Beaxnu. [lepBuunas, BTopu4Hasi, TpeTUYHAS CTPYKTYpPbI O€IKOB. XMMHUYECKHE CBOMCTBA
OeNKoB: ropeHue, JeHaTypalus, TUAPOIU3, IIBETHbIC peakinu. buonoruueckue GQyHKIUU
OeNKOoB.
I[Moaumepsl. benku u mnonucaxapunsl kak Ouononumepsl.llnactmaccsl. Ilomyuenue
[OJIMMEPOB  peaklUMed NoJuMepU3alMi U MOJIMKOHJAEHcauuu. TepMoIiacTUUHbIE U
TepMOpeakTUBHBIE I1acTMacchl. [IpencraBurenu nmiuactmace. BonokHa, nx kinaccudukanus.
[Tosryuenue Bos1oKOH. OTAeNIbHbIE IPEACTABUTEIN XUMUYECKUX BOJIOKOH.
IIpakTHyeckoe 3ansaTHe: cemuHap «Kiaccbl OpraHMYecKUX COeIMHEHUIN 2 2
CamocrosiTejibHast padoTa: MOArOTOBKA K CEMUHAPY 4 1
3auem ougpgepenyuposannviii 2
Bcero: 117/78/39

Z[J'ISI XapPaKTCPUCTHUKHU YPOBHA OCBOCHUA y‘IC6HOFO MaTepHralia UCIIOJIb3YIOTC CIICAYIOIINEC 0003HAYCHHUS:

1. — 03HaKOMUTEINBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)

3.— HpO,I[YKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie H CaMOCTOSATCIIbHOC BBIIIOJIHCHUEC ACATCIIBHOCTU, PCICHUC HpO6J’IeMHHX 321,[[8.‘1)
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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 aTOMHAasi M MOJIEKYJISIpHAs
Macchl, HWOH, AaJUIOTPOIHUS, H30TOIBL, XUMHUYECKas CB3b,
AJIEKTPOOTPULIATEIBHOCTh, BaJE€HTHOCTh, CTENEHb OKHMCIIEHUS,
MOJIb, MOJISIpHasE Macca, MOJSIPHBIA 00beM Tra3000pa3HbIX
BEIIIECTB, BEIIECTBA MOJIEKYJISPHOTO U HEMOJEKYJISIPHOIO
CTPOEHHS,  PAacTBOPbI,  JJEKTPOIMT U  HEDJIEKTPOJIUT,
AIIEKTPOIUTHYECKAs JccolManus, OKHCIIUTEIb u
BOCCTAaHOBUTENb, OKUCJIEHHE W BOCCTAHOBJIEHHME, TEIUIOBOM
3pPeKT peakiuH, CKOPOCTh XUMHUYECKOW peaklnu, KaTaius,
XUMHUYECKOE paBHOBECHE, yIJEpOAHBII CKEJIeT,
(GyHKLIMOHAIbHAS IPYIIA, U30MEpPUsl, TOMOJIOTUS

OcHOBHBIE 32AKOHBI
XumMuu

@opMyIHpPOBaHUE 3aKOHOB COXPAHEHHUs MAacChl BEUIECTB U
[IOCTOSIHCTBA ~ COCTaBa  BEUIECTB.YCTAHOBKAa  IPUYMHHO-
CJIEICTBEHHOM CBSI3M MEXAY COAEpPKAHUEM STHUX 3aKOHOB M
HallMCaHUEM XHMUYECKUX (OpMyJ U ypaBHEHUH. YCTaHOBKa
SBOJIIOIMOHHOM CYIIHOCTU MEHJIEJICEBCKOM M COBPEMEHHOMN
dbopmynupoBok mnepuoanyeckoro 3akona J[. M. Menpeneesa.
OOvbsicHeHue ¢buznueckoro CMBbICIIa CHUMBOJIMKH
MEePUOINYECKON TaOJIuIBl XUMHUecKuX siemeHtoB [, .
MenneneeBa (HOMEpPOB OJJIEMEHTa, MEPHUOAA, TPYIIbI) H
YCTaHOBKA NMPUYUHHO-CIIEICTBEHHON CBSI3U MEXKIY CTPOCHUEM
aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U
0o0pa3oBaHHBIX HMH BEIIECTB B TMEpUOAAaX U TPYIIax.
XapakTepucTUKa 3JIEMEHTOB MaJIbIX U OOJBIIMX NEPHUOAOB IO
ux nonoxkeuuto B Ilepuonnueckon cucreme [1. 1. Menneneesa

OcHOBHbBIC TeOPHH XHMHHU

YcTaHoOBKa 3aBHUCHMOCTH CBONCTB XMMHYECKHX BEIIECTB OT
CTPOCHHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.
XapakTepucTUKa BAKHEMIIUX TUIOB XMUMUYECKUX CBS3EH U
OTHOCUTEIIBEHOCTHU 3TOM THIONOTHH. OOBsSICHEHHE 3aBHCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUTUNYECKUX
pemetok. DOpMyIMpOBKAa OCHOBHBIX TOJIOKEHHN TEOPHUH
ANEKTPOJIUTUYECKON TUCCOUMAMU U XapaKTEpPUCTUKA B CBETE
ATOM TEOPUU CBOMCTB OCHOBHBIX KIJIACCOB HEOPTaHUYECKUX
coequHeHU. POpMyIMpPOBKAa OCHOBHBIX IOJIOKEHHM TEOPUU
XAMHYECKOTO CTPOCHHMS OpPraHMYECKHX COCAUHECHHH U
XapakTepUCTUKA B CBETE ATOM TEOPHUH CBOWCTB OCHOBHBIX
KJIACCOB OPTaHUYECKUX COETUHECHUI

Baskueilinie BemecTsa
H MaTepHaJbl

XapakTepucTUKa COCTaBa, CTPOEHMS, CBOMCTB, MOJIyYE€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, CTPOEHHUSA, CBOWCTB, IOIYYEHHS U NPUMEHEHHS
BakHenmux HemetawioB (VIII A, VIIA, VIA rpymm, a taxxke
azota u (ocdopa, yriepoga M KpPEeMHHS, BOJOPOAA) M HUX
COeMHEHNN. XapaKTepUCTHUKA COCTaBa, CTPOCHHMS, CBOMCTB,
MOJIyYeHUs] M TPUMEHEHHMS  BaXKHEHIIMX  KJIACCOB
YIJI€BOJIOPOAOB (JIKAHOB, ITUKJIOAJIKAHOB, AJIKEHOB, AJIKMHOB,
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apeHoB) U UX HamboJyiee 3HAYMMBIX B HAPOJIHOXO3HCTBEHHOM
IJIaHE MpeAcTaBUTENIed. AHaJOrMYHas  XapaKTepUCTHKA
BAKHEUILIUX IIPEACTABUTENEU APYIMX KJIACCOB OPraHUYECKUX
COCIMHEHUI: METaHOJIa U ATaHOJa, CJIOXKHBIX YPUPOB, KUPOB,
MBUI, anbAeruaoB (popmambIeruaoB W aleTalbJeruaa),
KETOHOB (aIeToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCJIOTHI,
JUIS €CTECTBEHHO-HAYYHOTO PO IPeCTaBUTENCH IPYTUx
KJIACCOB KHUCJIOT), MOHOCAaxapuJ0B (TJIOKO3bl), JHUCAXapUIOB
(caxapo3bl), mnoiMcaxapuaoB (Kpaxmaiga U  UEJUIIOJIO3bI),
QHWIMHA, AaMUHOKHUCJIOT, O€JIKOB, HWCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XHUMHYECKU A3BIK
M CHMBOJIMKA

Ucnonp3oBanne B ydeOHOH ®  mpodeccrnoHaabHOM
JIeATETbHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Haspanue uW3y4eHHBIX BEIIECTB IO TPUBHUAIBHOU WM
MEXIYHAPOJAHOW HOMEHKJIATYPE M OTpPaKEHHE COCTaBa 3THUX
COEIMHEHUH C MOMOIIBI0 XUMHUECKUX (POpMYIL.

OTpakeHHe XUMHUYECKUX IPOIECCOB C MOMOIIBIO YpaBHEHHI
XUMHUYECKUX peakini

XuMHu4ecKue peakunu

OO0vbsicHeHne CYLIHOCTH XUMUYECKUX IIPOLIECCOB.
Knaccugpukanus XMMHYECKMX peakUMid 10  Pa3IuYHbIM
NpU3HAKaM: YHUCIy M COCTaBy MPOAYKTOB U PEarcHTOB,
TerioBoMy  3¢dekry, HampaBieHuo, ¢daze, HATUIHIO
KaTajau3aTopa, WU3MEHEHUIO CTEIEHEW OKHCIIEHUS 3JIEMEHTOB,
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 3JIEKTPOHHOTO
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,
bukcanMss 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 CTOPOHAMHM XUMHUYECKHMX OOBEKTOB |
mporeccoB. PemieHune pacueTHBIX 3a7a4 MO XUMHUYECKUM
dbopmynaM U ypaBHCHHUSIM

IpopuiabHoe u
npogecCHOHATBHO 3HAYUMOE
cojiep:KaHHe

OObsicHEeHHE XMMUYECKMX SBJICHUH, TNPOUCXOISAIINX B
npuposne, ObiTy u Ha mpousBoiacTBe. OmpexneneHue
BO3MOXXHOCTEM TNPOTEKAaHUS XMMHMUYECKHUX IIPEBpAIIECHUN B
pasnnyHbIX ycinoBusX. CoOmtofeHHne NpaBUil 3KOJIOTMYECKH
IrPaMOTHOTO MTOBEACHUS B OKPYXKaIOLIEH cpere.

OneHka BIIMSHUS XHMHYECKOIO 3arpsi3HEHMS OKpYKarollen
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  OIeHKa  JIOCTOBEPHOCTH
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.

O06opynoBaHue yu4eOHOT0 KaOMHETa:B COOTBETCTBUH ¢ [lacriopToM y4eOHOTro KabMHETa XUMHH.

TexHuueckue cpencTBa 00ydeHusi: HOyrOyK, MyJIbTHMEIHANPOEKTOP, SKPaH.

B cocraB y4eOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUYECKOTO 00ECIICUEeHNUs TIPOTPAMMBI
y4eOHOM TUCIUIUTUHBI « XUMUS», BXOJISAT:

MHOTO()YHKIIMOHAJIBHBIN KOMIUJIEKC MPETo1aBaTels;

* HaTypajbHble OOBEKTHI, MOJENIHN, IPUOOPBI U HAOOPHI /1711 TOCTAHOBKH JAEMOHCTPALIMOHHOTO U
YYEHUYECKOT'0 IKCIIEPUMEHTA;

* [I€4aTHbIE ¥ SKPAHHO-3BYKOBBIE CPEACTBA O0yUECHMUS;

* CpPEICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;

* PEaKTUBBI;

* IEpEYHU OCHOBHOM U JIOTIOJIHUTEIbHON y4eOHOMU JIUTEPaTYpBhI;

* BCIIOMOTaTesIbHOE 000pYI0BaHUE U UHCTPYKLIUU;

* OuOIMOTEeUHBIN POH.

3.2. UudopmanuonHoe odecnieyeHne 00yueHust
[ns crynenTos

1. Tabpuensn O. C., Octpoymos U. I'. Xumus ans npodeccuii u cneunaibHOCTER
TEXHUYECKOTO

2. mpodwis: YIeOHUK JJIS CTY/. YIpEXKIACHUU cpel. mpod. odpasoBanus. — M., 2015.
IMa6puensu O. C., OctpoymoB U. I'., Octpoymona E. E. u ap. Xumust nis npodeccuii u
CHeHaTbHOCTENH €CTECTBEHHO-HAYUYHOT0 TPOGMIIs: y4eOHUK AJIS CTY. YUPExKICHHUH
cpen. mpod. obpazoBanus. — M., 2015.

4. Tabpuensu O. C., OctpoymoB U. I'. Xumust 11 npodeccuit U crenuaabHOCTeH
COLMAJIbHO-3KOHOMHYECKOT0 U TYMaHUTapHOTro Npoduiiei: ydeOHUK I CTY/I.
yapexaeHuu cpen. mpod. oopazoBanus. — M., 2015.

5. Tabpuensn O. C., Octpoymos U. I'., Cnaaxos C. A., [lopodeera H.M. Ilpaktukym:
yae0. mocodue JUist CTy. YUpexkaeHui cpel. mpod. oopazoBanus. — M., 2015.

6. Tabpuensa O. C., Octpoymos U. I'., Cnaakos C. A. Xumusi: mocoOue JIsl TOATOTOBKH K
EI'D: yue0. mocobue st CTyA. yupexaeHuil cpea. npod. oopazosanus. — M., 2015.

7. Tabpuensu O. C., JIpicoBa I'. I'. Xumus. Tectsl, 3a1aun U ynpaxxHeHus: yue0. mocodue
JUTSL CTYJI. yUpekaeHui cpea. mpod. oopazoBanus. — M., 2015.

8. Epoxun 0. M., KoBanesa 1. b. Xumus ans npodeccuii u cnennaibHOCTEN
TEXHUUYECKOTO ¥ €CTECTBEHHO-HAYYHOTO Mpoduiei: yaeOHUK Ui CTY . YUPEKICHHM
cpen. mpod. obpazoanuss. — M., 2015.

9. Epoxun 0. M. Xumus: 3agaun U yrpaKHeHHS: yued. TOcoOue TS CTY. YIpeKACHUH
cpen.

10. npod. obpazoBanus. — M., 2015.

11. Epoxun FO.M. COopHUK TECTOBBIX 3aJaHUI IO XUMHUU: yuel. mocodue ajs CTyI.
YUpEKIACHUN
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12. cpen. npod. obpazoBanus. — M., 2015.

13. Epoxun 0. M., KoBanesa 1. b. Xumus mist npodeccuii u criennaibHOCTEH

TEXHUYECKOT'O IIPO-

14. puns. DneKTpOHHBINA yueOHO-METOIUUECKHI KoMIuIeke. — M., 2015.

15. Cnagxos C. A., OctpoymoB WU. I'., T'abpuensia O. C., JIykpsnoa H. H. Xumus s

npodeccuit

16. ¥ cnenuaNbHOCTEH TEXHHYECKOTO MPOGUIIst. DIEKTPOHHOE MPUIIOKEHHE (JIIEKTPOHHOE

yueOHOe u3laHue) IS CTYA. yUpekaeHui cpea. mpod. oobpazosanus. — M., 2015.

I[J'ISI npenoaaBaTeisd

1.

®enepanbHbiii 3aK0H 0T 29.11.2012 Ne 273-D3 «O06 obpazoanuu B Poccutickoii
denepanum.

[Tpuka3z MunucrepcTBa oOpazoBanus U Hayku P ot 17.05.2012 Ne 413 «O6
YTBEPKIACHUH

(deneparbHOTO TOCYJaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa CPEAHETO (TIOJIHOTO)
o011ero 06pa3oBaHUs.

[Tpuxa3z MunucrepctBa odpasoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHun
u3menenuit B [lpuka3z MunucrepctBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413
“O06 yTBepxkaeHHH (PeepalbHOTO rOCYAapCTBEHHOTO 00pa30BaTeIbLHOrO CTaHAapTa
CcpenHero (IMOoJIHOT0) 00IIero oOpa3oBaHUs .

[Tucemo [lenaprameHTa rocyaapCTBEHHOM MOTUTUKH B cepe MOATOTOBKU Pabounx
KaJIpOB U

JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnaanuu mo opraHu3aiium
MIOJIyYEHUs CPEHETo 00I11ero 00pa3oBaHus B IPeIeIax OCBOEHUSI 00pa30BaTeIbHbIX
IPOrpaMM CpeHEro MpodecCHOHaTBLHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ yueToM TpeboBaHui (efepatbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX
CTaH/JapTOB U MOIy4aeMOU MpoeccCuu WK CIEeNUaATbHOCTH CPEIHETO
npodeccHoHaTBEHOTO 00Pa30BaAHUS.

IMa6puensu O. C., JIpicoBa I'. I'. Xumusi: kHura /U1s perogaBaTets: yued.-MeTo/I.
rmocooue. — M., 2012.

INa6puensu O. C. u ap. Xumus 17151 TpodeccHii ¥ CenruaibHOCTeH TEXHUIECKOTO

npoduis (3JIEKTPOHHOE MPHUIIOKEHNUE).

HNuTepHeT-pecypcesl

WWW
WWW
WWw
wWww
wWww
wWww
WWw
WWW
www

. pvg. mk. ru (omumnuazna «Ilokopu BopoObeBsI ropel»).

. hemi. wallst. ru (O6pa3oBarenbHbII CalT I MIKOIBLHUKOB «XUMHUI).
. alhimikov. net (O0pa3zoBaTeNnbHbIN CAUT I IIKOJILHUKOB).

. chem. msu. su (3nexkTpoHHass OMOINOTEKA TTO XUMHH ).

. enauki. ru (uHTEpHET-U3AaHKe I yuuTeneil «EctecTBeHHbIe HAYyKN»).
. Iseptember. ru (Meroguueckas razera «llepBoe ceHTIOps»).

. hvsh. ru (kypran «Xumus B mkose»).

. hij. ru (kypHan «XuMUS U KU3HB).

. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XXUMHKH U XUMUSD).
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4KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIHATLITAHBI

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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KoHTpOoJIb BHEAYTUTOPHOI CAMOCTOSITEIbHON PA0OTHI CTYIEHTOB:

Conep:xxanue BHeay AU TOPHOM

CaMOCTOSITEJIbHOM PAa0OTHI CTYIEHTOB

®opMbI U METOAbI KOHTPOJISl Pe3yJ1bTATOB
BHEAyIMTOPHOI CAMOCTOSITE/IbHOI PadoThI

CTY/J1€HTOB

[TonroroBka u Hanucanue pedepaTos,

JOKJIaa0B Ha 3aJIaHHBIC TEMBI, ITIPUYEM BI)I60p

TEMBI IIPEAOCTABISAETCA 00yUaIoeMycs

3amura pedepara

CucremaTu3zanus NIpuoOPETEHHBIX 3HAHUM U

Harjs1iIHOC UX MPEACTAaBIICHUC

[Ipencrasnenne moprdonmno

[ToaroroBka K IPaKTUYECKUM 3aHATHUAM,
IIPOMEKYTOUHOMY TEKYIIEMY U UTOTOBOMY

KOHTPOJIO

3a4eThl, TECTUPOBAHKE, CAMOOTYECTHI,
KOHTPOJIbHBIC PA0OTHI, 3aIIUTa TBOPUESCKUX
pabort

CocraBieHue OMOPHBIX KOHCIIEKTOB
(KOHCTIEKTUPOBaHHE YUeOHUKOB, YI€OHBIX

oCcoOuiA)

CCMI/IHapCKOG 3aHATUC

[IpopaboTka KOHCIIEKTOB JISKITHI

VY CTHBIN WM MUCbMEHHBIN OIPOC

BrimonHenune yaeOHO-HcCae10BaTenbCKON
paboTHI CTY/IEHTa U HAY4YHO-

U CCJIEIOBATEIbCKOM pabOThI

Kondepenuus

CamocrosiTenbHas pa3paboTka ClieHapueB

JITIOBBIX UI'P

[enoBas urpa

Brimonnenue WHAUBUAYAJIBbHBIX JOMAIIHUX

3aJTaHUN

OHeHKa BBIIIOJIHCHUS PCHICHUA 3a1a4n

CamocrosTenbHas NOArOTOBKA K
nabopaTopHOil paboTe mpu NOMOIIU
KOHCIIEKTOB JIEKI[M, yueOHUKOB, Y4eOHbBIX

nocooni

OneHka MoJIrOTOBKH K J1a00paTOpHOii,

MpaKTUYEeCKON paboTe
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