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l. ITACIIOPT PABOYEN ITPOI'PAMMbI YUEEHOM JIUCIATIIMHEI
OVIL.07 XUMUA

1.1. OO6nacTb NpUMEHEHHS TPOrpaMMBbl YIeOHOM JUCITUTLTIHBI

[Iporpamma yueOHoi muctumiumHabl OVYIL.O7 Xumus sBiAsSeTCSd 4YacThiO
0011e00pa30BaTENBHOIO LIUKIIA TPOTPAMMBI ITOATOTOBKHU CHELUAIMNCTOB CPEITHETO 3BEHA
(manee — IHMICC3) mo cnenuanibHOCTH CPEAHETO MPOodecCHOHATHLHOTO 00pa30BaHUS:
35.02.08 DneKTpOTEeXHUYECKHE CUCTEMBI B arpomnpombiinuieHHOM komiuiekce (AITK)
TEXHOJIOTUYECKOTO PO MpodhecCHOHATBHOTO 00pa3oBaHusl.

1.2.Mecto yuebHo# nucuuruinHbl B cTpykType [TIICC3

VYyeOHas AMCUMIUIMHA SBJSETCS JUCUUIUIMHONW 0O01Ie00pa3oBaTEIbHOIO
y4e0HOT0 IHKJIa B COOTBETCTBUH C TEXHOJIOTHYECKUM MpoduiIeM mpodhecCHOHATEHOTO
obOpazoBaHusl.

VYyebHas TUCHUIUIMHA OTHOCUTCA K mpeametrHor obmactu ®I'OC cpemgnero
obmiero obpazoBanust «EcTecTBeHHO-HAay4HbIE MPEAMETHI», OOIIeH M3 00S3aTeNbHBIX
peIMEeTHbIX 00J1acTel.

YpoBeHb 0CBOEHUS y4eOHOUW NUCHUIITUHBL B cOOTBETCTBUU ¢ PI'OC cpemnero
obmero oopa3zoBaHus 6a30BBIN.

Peanuzanus copepxanus yueOHON AUCHUILIMHBI IPEAoiaraeT coOIt0IeHue
IPUHLMIA CTPOTrOM IMPEEMCTBEHHOCTH MO OTHOLIEHUIO K COJIEpP’KaHUI0 Kypca

«XUMHSI» HA CTYIIEHU OCHOBHOT'O OOLIEr0 00pa30BaHuUsI.

PaGouas mporpamMma yueOHOIA mucuurminasl OYILO7 Xumust

MUMEET MEKIIPEIMETHYIO CBSI3b C 00IIe00pa30BaTEIbHBIMA yIEOHBIMH
JUCUUTUIMHAMU

«Duzuka», «buonorusy, «l'eorpadus» wu npodeCCHOHAIBHOM
JIUCIATUIMHON

«be30macHoCTb KUZHEAEATEIBHOCTI.

1.3. Llenu u pe3ynbTaThl OCBOCHUS YU€OHOM AUCIUILIMHBI

Henmu - dopmupoBaHUE CUCTEMBl XMMHYECKUX 3HAHUN KaKk Ba)KHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYyYHOW KapTUHbI MHUpPa, B OCHOBE KOTOPOW JIeXkaT
KITIOUYEBbIC TOHSTHS, (yHIaMEHTaJIbHbIC 3aKOHBI M TECOPUU XUMHUHU, OCBOCHHE SI3BIKA
HayKd, YCBOGHHME U  TOHMMAaHHME  CYIIHOCTH  JOCTYINHBIX  000OIIeHUM
MHUPOBO33PEHUECKOIO0 XapaKTepa, O3HAKOMJIEHME C HUCTOpUEH UX pPa3BUTUA U
CTaHOBIICHUS;

dbopMUpoBaHUE U PAa3BUTHE MPEACTABICHUN O HAYyYHBIX METO/ax MO3HAHUS
BEIIECTB M XHUMHUYECKHUX PEAKIMi, HEOOXOAMMBIX Il TPUOOpPETEeHUs YMEHUI
OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHM, HUMEIOIIHMX MECTO B
NpUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOM KU3HM;

pa3BUTHE YMEHUI U CIOCOOOB JESTENBHOCTH, CBA3AHHBIX C HAONIOJICHUEM H
OOBSCHEHHEM XHMHUYECKOTO OHKCIEpPUMEHTa, COOJIOJEHUEM TMpaBuil 0e30MacHOTO
oOpaleHus ¢ BeIeCTBaMHU.

OcBoeHue conmepxkanust yueOHoU aucturummabl OVYIL.07 Xumus

oOecreynBaeT JOCTHKEHUE CIEIYIOIINX Pe3yIbTaTOB:

* JUYHOCTHBIX:

— YYBCTBO FOPAOCTU U YBAKEHUS K UCTOPUU U JOCTUKEHHUSIM OTEUECTBEHHOMN
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XUMHUYECKOW HayKd; XHUMHUYECKM TpamMOTHOE TMOBeJeHUE B MpodeccuoHanbHOU
NESTENBHOCTU U B OBITY MpU 00palleHUH C XUMUYECKMMHU BEILIECTBAMU, MaTepUaliaMu U
npoleccaMus;

— TOTOBHOCTH K MPOAOHKEHHUIO 00pa30BaHMsI U MOBBIIICHUS KBATH(PUKAILIIH

BU30paHHOM MPO(hecCHOHATBHOM IEATEIIBHOCTH U 00bEKTUBHOE OCO3HAHNE
POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHUE HCIOJIb30BaTh JOCTHXKEHUS COBPEMEHHOW XMMHMUYECKOW HAyKh U
XUMUYECKUX TEXHOJIOTUM MJi1 TOBBIIIEHUS COOCTBEHHOIO HWHTEIUIEKTYalbHOTO
pa3BUTHS B BBIOpaHHOU MTpodeccruoHaNbHON eI TeIbHOCTH;

s MemanpeoMemHubIX:

— HCIOJNB30BAHME PA3JIMYHBIX BHJOB I[IO3HABATEIBHOM JEATENBHOCTH U
OCHOBHBIX HWHTEIJIEKTYaJIbHBIX OMepauuid (MOCTAaHOBKU 3a7add, (OpMYyIUPOBAHUS
TUIOTE3, aHAJ3a W CHHTE3a, CPaBHEHHS, OOOOIICHHS, CHUCTEMATH3aIlUH, BBISBICHUS
MPUYUHHO-CIICACTBEHHBIX CBsI3€H, MOMCKA aHAJIOTOB, ()OPMYIHUPOBAHUS BHIBOJIOB) IS
peuieHuss TOCTAaBJICHHOM 3aJauyd, IPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS
(HaOmroieHUsI, HAYYHOTO OKCIIEPUMEHTA) I HW3Y4YeHUs  Pa3jIUYHbIX CTOPOH
XUMHYECKMX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTh
CTaJIKMBAThCS B IpodeccroHanbHoi chepe;

— HCIOJB30BAHUE PA3IUYHBIX MCTOYHUKOB JUISI TOJYYEHUS XUMHYECKOM
uH(pOpMallUM, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh JUISl JOCTHUKEHHUS XOPOILIUX
pe3ynbTaToB B MpodeccruoHanbHou chepe;

*  NpeoOMemHbix:

— chOpMHUPOBAHHOCTh MPEJCTABICHUM O MECTe XHUMHH B COBPEMEHHOM
HAyYHOW KapTUHE MHUpa; MOHUMAHUE POJIU XUMUU B (HOPMHUPOBAHUHU KpPyrozopa
(GyHKIIMOHAIEHON TPAMOTHOCTH YETIOBEKA ISl PEIICHUSI PAKTUYECKUX 3a]1a9;

— BJIQJICHUE OCHOBOIIOJATAOUIMMU XUMHUYECKUMH MOHATUAMH, TEOPHUIMH,
3aKOHAaMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE IM0Jb30BaHUE

XMMHUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O NO3HAHMWsI, UCIIOIb3YEMBIMU B
XUMUU: HAOMIOJCHUEM, ONUCAHUEM, H3MEPEHHEM, OJKCIIEPUMEHTOM; YyMEHUE
0o0pabatbiBaTh, OOBACHITH PE3YJbTAaThl MPOBEICHHBIX OIBITOB U JENaTh BBIBOJBI;
TOTOBHOCTH M CTIOCOOHOCTH PUMEHSTHh METOBI TO3HAHUS MPU PEIICHUU TPAKTHUECKIX
3a/1a4;

— chOpMHUPOBAHHOCTh YMEHHMSI JaBATh KOJIMYECTBEHHBIEC OLICHKHU U
MPOU3BOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;

— BJaJICHUE MPaBUJIAMU TEXHUKH O€30MacHOCTH MPU UCTIOJIB30BAHUU
XUMHUYECKUX BEIIECTB;

— chOpMUPOBAHHOCTH COOCTBEHHOH MO3HUIIMH IO OTHOIIECHUIO K XUMHYECKOU
uH(pOpMaLIUY, TOJTy4aeMO U3 Pa3HbIX UCTOYHUKOB.

1.4. [Tepeuens popmupyeMbrx KomneTeHIui O0ue KOMIETCHITHH
(OK):

OK 0l1. BeiOupate cmocoObl pemieHus 3anad  MpodecCHOHAIBHOU
JEATETbHOCTU MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnosb3oBaTh COBPEMEHHbIE CpPEACTBA IIOMCKA, aHalIW3a |
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UHTEepHpeTauuy MHPoOpMalMU M UHPOPMALMOHHBIE TEXHOJOIMU ISl BBINOJIHEHUS
3aJ1a4 Ipo(eCCUOHANbHOM 1eATEIbHOCTH;

OK 04. DddexTnBHO B3aUMOJIEWCTBOBATh W pabdoTaTh B KOJUICKTUBE U
KOMaH/IE;

OK  07. CopeiicTBoBaTh COXPaHEHUIO OKpYyXarouei Cpelbl,
pecypcocOepekeHnIo, TPUMEHSATh 3HAHUS 00 M3MEHEHMHM KIUMaTa, MPHHLIHUIIBI
OepeXIIMBOrO MPOU3BOACTBA, 3PPEKTUBHO AEHCTBOBAThH B UPE3BbIUANHBIX CUTYALUSX.

[Tpodeccuonanbubie komnerenuu (I1K):

1K 3.4. Y4yacTBOBaTh B IPOBEIEHUH UCIIBITAHUHN 3JIEKTPOOOOPY10BaHUS
CENIbX03MPOU3BOICTBA.

1.5. KonnuecTBo yacoB Ha OCBOCHHME MPOrPaMMbl Y4EOHON NHUCHUIIIMHBI
MakcumanbHas yueOHas Harpyska oOydaromierocst 69 yacos, B TOM 4HCIIE:
- o00s3aTenbHas ayAUTOpHAs yueOHasi Harpys3ka oOydaroierocs - 69 yacos;
- BHEayJIUTOpHAas (camocTosiTenbHass) paboTa oOyJaromierocs
HE IPEI0IaraeTcs.
Yacel BapuatuHOM yacTu yueOHbIX UkiIoB [ITICC3 He npeaycMOTpEHBI.



2. CTPYKTYPA U COAEPXXAHUE VYEBHOU JUCHUITIIMHBI
2.1. O6bem yueOHOM TUCHIUTUIMHBI U BUABI yUeOHON pabOThI

Bun yueOHoit paboTbl Ob6bem
4acoB
MakcumanbHast yaeOHast Harpy3ka (BCero) 69
Oos3arenbHas aynuTopHas ydeOHast Harpyska (Bcero) 69
B TOM YHCJIE:
n1abopaTOpHbIE 3aHATUS 0
IPAKTUYECKHE 3aHATHS 69
KOHTPOJIbHBIC pAOOTHI
NuouBuayanbHBINA TPOCKT (eciu npedycmompero)

Ipomesxcymounas ammecmayusi 6 popme
oughghepenyuposannoeo 3auema 6o Il cemecmpe.




2.2. TEMATUYECKMU ITIJIAH Y COJEPXKAHUE YUEBHOM JUCLUATIJIMHBI

HaumenoBanwue Coneprxanne yueOHOT0 MaTepuraa, 1abopaTopHbie pabOThI M MPAKTHIECKUE O6beM dopmupyemsbie
pa3zienoB U TeM 3aHSTHS, CAMOCTOSATEIbHAS pab0Ta 00yUJaAIOITUXCSI 4acoB KOMITETEHITUHI
Paznen 1. O0Omias n HeopraHuyecKass XUMHs 46
Tema 1.1. CogepxaHue yueOHOr0 MaTepuaa
OcHOBHBIE TOHATHS U 1. OcHoBHble nOHATHS XUMHH. BemectBo. ATom. Mosekyina.
3aKOHbI XUMHH 2. Xumuueckui anemeHT. Amutorponus. [IpocTsie U Cl10KHBIE BEIIECTBA. OK 01
KadecTBeHHBII U KOJIMYECTBEHHBIN COCTAB BEIIECTB. OK 02
3. XumMuveckne 3HaKu U GOPMYIIBI. 4 OK 04
4.0THOCHUTEIIbHBIEC ATOMHAs U MOJIEKYJIsipHasi Mmacchl. KonuuecTBo BelecTna. OK 07
5. OcHOBHBIE 3aKOHBI XUMHUH. CTEXUOMETPHS. 3aKOH COXPAHEHHUSI MacChl
BEILIECTB. 3aKOH IMOCTOSHCTBA COCTABAa BEILIECTB MOJEKYIISIPHON CTPYKTYPBI.
3akoH ABOTraJpo U CIEICTBUS U3 HETO
Tema 1.2. Copepxanue yueOHOro MaTepuasa
[leproanueckuii 3aK0H 1. Ilepunonnueckuii 3akon .M. MenaeneeBa. Otkpsitre [[.1. MenneneeBbiMm
u Ilepuonnueckas [Tepuoanueckoro 3akoHa. [lepuoanueckas Tabaua XMUMAYECKUX SJIEMEHTOB —
cHcTeMa XUMHYECKUX | Tpaduueckoe
anemenTos J[.1. 0TOOpaXKeHHE TIEPUOAMUECKOT0 3aKoHA. CTPYKTYypa MepruoINnIeCcKOi TaOIHIIbL:
MeHneneeBa u MepuoIbl (MaJible U
CTpPOEHHE aToMa. OounpiKe), rpynmnsl (TIaBHast U TOO0YHAS).
2. Ctpoenue aroMa u nepuoandeckuii 3akon [[.1. Menneneea. ATom —
CJIOKHAsl YacTHUIIA. OK 01
Anpo (MpOTOHBI K HEUTPOHBI) U ANEKTPOHHAS 000J0uKa. M3oTombl. CTpoeHue 6 OK 02
AIIEKTPOHHBIX OK 04
000J109€K aTOMOB 3JIEMEHTOB MaJIBIX TTepr010B. OCOOCHHOCTH CTPOEHUS OK 07

ANEKTPOHHBIX 000JI0UYEK

aATOMOB AJIEMEHTOB OOJBIINX EPHOIOB (IMTEPEXOTHBIX A1eMeHTOB). [ToHsITHE 00

opouTansx. s-, p-

u d-opOuTtanu. DNeKTpOHHBIC KOH(DUTYpaIIK AaTOMOB XUMHYECKUX JIEMEHTOB.
3. 3HaueHue NEPUOANYECKOr0 3aKOHA U IEPUOINIECKON CUCTEMBI
XUMHYECKHX 3JIEMEHTOB

J.. Menneneesa i1 pa3BUTHs HAYKU U IIOHUMaHUS XUMUYECKOU KapTUHBI

MUpa.




Tema 1.3.
CtpoeHue BeniecTra

Cogepxanue yueOHOro MaTepuaa

1. KoBasieHTHast xuMu4eckasi CBsi3b. MexaHW3M 00pa30BaHUs KOBAJIECHTHOM
CBs3M (OOMEHHBII ¥ JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPHUIATEIHLHOCTb.
KoBanentnsie nossipHas U HemoJisipHasi cBsi3u. KpaTHOCTh KOBaJE€HTHOM CBS3H.
MounekysspHbIE U ATOMHBIE KPUCTAUIMYECKUE PEIIETKH.

CBoiicTBa BEHIECTB C MOJIEKYJISIPHBIMH M aTOMHBIMU KPHUCTANIMYECKUMU
pelieTKamH.

2. Nonnas xuMuueckas cBsi3b. KaTHOHBI, MX oOpa3oBaHHE M3 aTOMOB B
pe3ynbTare mpolecca OKHCICHUS. AHUOHBI, WX OOpa3oBaHHE U3 aTOMOB B
pe3yabpTaTe mpouecca BOCCTaHOBIECHMS. IOHHas CBsA3b, Kak CBA3b MEXIY
KaTHOHAMM W aHUOHAMHM 32 CYET DJIEKTPOCTATUYECKOTO  MPUTSHKCHHUS.
Knaccudukanus HOHOB: MO COCTaBYy, 3HAKy 3apsjia, HAIUYMIO THAPATHON
o6osouku .MoHHBIE KpUCTAIITUYEeCKHe pemeTkd. CBOMCTBAa BEMIECTB C MOHHBIM
THTIOM KPUCTAJUIMYECKOU PEIIETKU.

3. Meraminueckasi cBA3b. MeTainueckas KpUCTAUIMYECKash pelieTka u
MeTaJUINYecKasi XMMUYECKasl CBSI3b.

4. ArperartHble COCTOSIHUSI BELIECTB U BOAOPOAHAS CBs3b. TBeproe, KUIKOE
U ra3o00pa3Hoe cocTosHUS BenlecTB. [lepexo BemecTBa U3 0JTHOTO arperaTHoro
COCTOSIHMS B Apyroe. BogopoaHas cBsi3b.

5. Ynctrle BemecTtBa U cMecu. [loHdaTue 0 cMecH BemiecTB. | OMOreHHEIE U
rereporeHHbie cMecu. CoctaB cMeceli: 00beMHasi U MaccoBast JOJIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.

6. ucnepcusie cuctemsl. [lonstue o aucnepcHoii cucreme. JucnepcHas daza u
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucreM. [lonsatue o
KOJIJIOUJTHBIX CUCTEMAX.

OK 01
OK 02
OK 04
OK 07

Tema 1.4.

Bona. PacTBopsi.
DNEKTPOIUTHUYECKAS
JIACCOITUAITS

Coneprkanue yaeOHOTO MaTepuasa

1. Bona. PactBopsl. PactBopenue. Bona kak pactBopurens. PactBopumocTs
BeniecTB. HachlllieHHbIe, HEHACHIIIEHHBIE, TTEPECHIIIIEHHBIE PACTBOPHI.
3aBUCHUMOCTb PACTBOPUMOCTHU Ta30B, KUIKOCTEH U TBEPABIX BEIIECTB OT
pa3IUYHBIX (DAKTOPOB.

2. MaccoBas 107151 paCTBOPEHHOI'O BEIIECTBA.

3. DnexTponauTHYECKas AUCCOLUALS. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
DIIeKTpoIUTHYECKAs qucconuanus. CTeneHb MIEKTPOJTUTUHYECKOM JUCCOUALINY.
CunpHbIe U cliadble NeKTPOTUThL. OCHOBHBIE TOJOXKEHUS TEOPHH
BJIEKTPOJTUTAYECKON AUCCOIMALIHH.

4. KHcoThl, OCHOBAaHHUS U COJI KaK AJIEKTPOJIUTHI.

OK 01
OK 02
OK 04
OK 07




Tema 1.5.
Knaccudukanus
HEOPTraHMYECKUX
COCIMHEHUN U UX
CBOMCTBA.

Copepxanue yueOHOro MaTepuasa

1.Kucnotsl u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KJIaCCU(UKAIUS
M0 pa3JIMYHbIM NpHU3HAKAM. XHUMHUYECKHE CBOMCTBAa KHUCIOT B CBETE TEOPUHU
3JIEKTPOJINTUYECKON JUCCOLIMALUH.

2.0co0EHHOCTH B3aUMOJICHCTBUSI KOHIICHTPHPOBAHHOW CEPHOM M a30THOM
KHCIOT ¢ MeTtaaMu.2. OcHOBaHMST W UX cBoWcTBa. OCHOBAaHMS Kak
AJIEKTPONIUTHI, WX KiIacCHPUKAIUS MO Pa3TUYHBIM MPU3HAKAM. XHUMHUYECKUE
CBOWCTBA OCHOBAaHHUM B CBET€ TEOPUU IIIEKTPOIUTUUYECKON JHUCCOLMAIUU.
PaznoxxeHne HepacTBOPUMBIX B BoJe OCHOBaHHUH. OCHOBHBIE CHOCOOBI
MOJTYy4YEeHUSI OCHOBAHUH.

3. Comn m wux cBoucrBa. Comm kak 3nekTpoiautsl. Comm  cpenHue,
KUCJIbIE M OCHOBHbIE. XUMHUYECKHE CBOMCTBAa COJIEM B CBETE€ TEOPHUH
ANIEKTPOIUTHYECKOH aucconranuu. CriocoObl MoydeHus coiei.

4. Okcuasl m ux cBoictBa. CosneoOpasyromuye M HeconeoOpasyronme
okcunpl. OcHOBHbIE, aM(OTepHbIE M KHUCIOTHbIE OKCHJBL. 3aBHCHUMOCTb
XapakTepa OKCHAAa OT CTENEeHU OKHUCICHHUS O0Opa3ylolero ero MeTrasuia.
XUMHUYECKUE CBOWCTBA OKCUAOB. [loydeHne OKCHU10B.

OK 01
OK 02
OK 04
OK 07

Tema 1.6.

XUMHUYECKUE PEAKIUU.

Copepxanue yueOHOro MaTepuaa

1. Knaccupukanus XUMHYECKHUX peakuuid. Peaknmuum coeawHEHUS,
pasnokeHus, 3aMmelieHus, ooOmeHa. Karamutuuyeckue peakiuu. OOpaTumbie U
HeoOpaTuMble  peakiuu. ['OMOreHHble W TEeTepOreHHbIE  PEaKIIHH.
DK30TepMUYECKUE U DHAOTEPMUYECKHME peakuuu. TermmoBoi  3ddekr
XUMHYECKHUX peakiuid. TepMOXUMHYECKUE YPABHEHUS.

2. OKUCHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKHUCICHUSI.
Okucnurenp W BOccTaHOBIEHUE. BoccraHoBurens u  okuciaeHue. Merton
JJIEKTPOHHOTO  OanaHca Il COCTaBIIGHUS  YPaBHCHHH  OKHUCIHUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.

3.  Ckopocts  xummueckux  peakuuil. Ilonarue o  ckopoctu
XUMHYECKUX peaAKUUid. 3aBUCUMOCTh CKOPOCTH XHWMHYECKHX pEAKIUM OT
pasnuYHBIX (AKTOPOB: MPUPOILI PEATUPYIOMIMX BEIIECTB, WX KOHIICHTPAIIUH,
TEMIEPATYpPhI, MTOBEPXHOCTH CONIPUKOCHOBEHHUS u HCIOJIb30BaHUs
KaTaan3aToOpOB.

4. OOpatuMoCTh XUMHYECKUX peakuuil. OOpaTuMble M HeoOpaTUMble
peakuur. XuMUYECKOE

paBHOBECHE U CIIOCOOBI €0 CMETIECHUS.

OK 01
OK 02
OK 04
OK 07

IIpogheccuonanvro-opuenmuposarHnoe cooepaicanue (cooepicanue NPUKIAOHO20 MOOYIs)

9




Tema 1.7.
MeTtaniasl 1
HEMETAJUIBI

Copneprxanue yueOHOTo Marepuaa

1. Metamnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB M KPUCTAIOB. DuU3NUeCKHe
cBoiicTBa MertaiioB. Knaccudukanus MeTauioB MO Pa3IUYHBIM TPU3HAKAM.
XVMMUYECKHE CBOMCTBA METAUIOB. OJIEKTPOXUMUYECKUN P HaNpsHKEHUN
MeTaJI0B. MeTtajioTepMus.

2. Koppo3usi MeTajuioB: XUMUYECKasi U IEKTPOXUMUYECKas. 3aBUCUMOCTD OK 01
CKOpOCTM KOpPpPO3MM OT YCIOBHMH OKpyxkarwomeil cpeapl. Kiaccuduxarms OK 02
KOPPO3MH METAJIJIOB 1O pa3ivyHbIM Npu3HakaM. CrocoObl 3allUThl METAIOB OT 6 OK 04
KOPPO3HH. OK 07
3. OOmmue crmocoObl MonMydeHus MeTaioB. [loHsATHE O MeTauTypruu. K3 4
CrnnaBbl YEpHBIE U LIBETHBIE.
4. Hemetammbl. OCOOEHHOCTH CTpOEHHsS aToMOB. HemeTtamnbl — mpocThie
BEIIECTBA. 3aBUCHUMOCTb CBOWMCTB TaJlOTEHOB OT MX IIOJOKEHUS B
[lepnonnueckoin cucrteme. OKUCIUTENbHBIE M BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOKEHMS B PAAY JIEKTPOOTPULATEILHOCTH.
Paznen 2. Oprannyeckast XumMus 21
Tema 2.1. Copneprxanue yueOHOTo Marepuaa
OcHOBHbIE TOHATHUS 1.Ilpeamer opranmdecko xumuu. IIpuponHble, HCKYCCTBEHHBIE H
OpraHMYecKOil XuMuy | CHHTCTHYECKHE — OpraHndyeckue  BemiecTBa. (CpaBHCHHE — OPraHUYEeCKHX ¢
¥ TEOPHs CTPOCHUS HEOPraHWYECKMMH  BEUICCTBAMH. XHMHUYECKOE€ CTPOCHME KaKk IOPAIOK OK 01
OPTaHMYECKHX COEMHEHUS ATOMOB B MOJIEKYJIbI 110 BATICHTHOCTH. OK 02
COeTHHEHHiT 2. Teopus crpoeHus opranndeckux coeaiuHeHnii A.M. byrnepoBa. OcHOBHBIE 4 OK 04
II0JIOXKEHUSI TEOPUU XUMHUUYECKOTO CTpoeHUsI. MI3oMepust 1 n30Mepbl. XUMUYECKHE
(bopMyIIbl U MOJIENIH MOJIEKYJI B OPraHUYECKOW XHUMUHU. OK 07
3.Knaccudukanuss opranumueckux BemiecTB. Knaccudukamus BemecTB 1o
CTPOEHUIO YIIIEPOJHOIO CKEJEeTa U HATMUYUIO (YHKIMOHAIBHBIX Ipymil. ['omonoru
u romosiorus. Hauana nomenknatypst [UPAC.
Tema 2.2. OK 01
VT1eBOI0POIBL H MX Copepxanue yueOHOTO Mareprana OK 02
NPHPOTHBIE 1. AnkaHbl: TOMOJIOTUYECKUH Psifl, ©30MEPUSI U HOMEHKJIATypa aJIKaHOB. 6 OK 04
HCTOYHNKIL XHUMHUYECKUE OK 07

CBOMCTBa aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHUE, Pa3JI0KEHUE,
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JNETUIPUPOBAHUE.

[IpumeneHne ankaHOB Ha OCHOBE CBOMCTB.

2. lluxnoankansl. ['oMonoruueckuii psax 1 HOMEHKJIaTypa LUKJIOAJIKaHOB, UX

obmas popmyia.

N3omepust HUKII0ATKAHOB: MEKKIIACCOBast, yriepoaHoro ckenera. [lonyduenue u
(hU3UYEeCKre CBOMCTBA ITUKJIOATKAHOB. XUMHYECKHE CBOMCTBA ITUKIIOAIKAHOB.
[Tpumenenne. ANKeHbl. DTUIICH, €r0 TOTyYeHHUe (JeTUIpUPOBAHIEM dTaHa,
JenoJIMMepHr3aIueit moamsTuiaeHa). [ 'oMonoruueckuii psi, n3oMepus,
HOMEHKJIaTypa aJIKEHOB. XMMHUYECKHUE CBOMCTBA 3TUJIEHA: TOPEHHUE,
KaueCTBEHHBIC PeakInu (0OecIiBeYMBaHNEe OPOMHON BOJIBI U PACTBOPA
repMaHraHaTa Kajus), Tujparaius, noauMmepusanus. [lpumenenue stuiieHa Ha
ocHOBe cBOMCTB. JlueHbl. [loHsATHE O IHEHAaX KaK YyriIeBOI0POAaX C IBYMs
JIBOWHBIMU CBs3MHU. CONpsKEHHbBIE TUEHBI. XUMHUECKUE CBOICTBA OyTaneHa-
1,3 u uzomnpena: obecrBeunBaHuEe OPOMHOM BOBI M TIOJIMMEPHU3AIIUS B KAYIyKH.
Ankunbl.  AuerwieH.  XUMHUYECKHE  CBOWMCTBA  alleTWJIEHA:  TOpPEHHE,
oOeciBeynBaHEe OpPOMHON BOJBI, TPUCOCIWHEHUE XJIOPOBOJOPOJA W
rugparauus. [IpuMeHeHue aneTuiaeHa Ha OCHOBE CBOMCTB. MexkiiaccoBas
u3oMmepus ¢ ankagueHamu. llomydeHuwe aieTwiieHa MUPOJIU30M METaHa U
KapOUIHBIM CTIOCOOOM.

3. Apensl. ben3zon. Xumuueckre cBONCTBa O€H3051a: TOPEHUE, PEAKIIH
3aMelneHusI(rajJoreHupoBanre, HUTpoBanue). [[pumenenne 6eH3071a Ha OCHOBE
cBoicTB. ['oMonornyeckuit psg apeHoB. Toxyosn. HutpoBanue Tosyoda.
Tporui.

4.1lpupoaHble MCTOUYHMKM YriieBoaoponoB. [Ipuponnslii ras: cocras,
MPUMEHEHHE B KauecTBe TorutnBa. [lonyTHeI HeTsAHOM ra3, ero nepepaboTka.

5.Hedts. CoctaB u nepepadborka Hedtu. [leperonka nedru.
HedrenpoaykTer. OkTaHOBOE YKCIIO OCH3UHOB.

Tema 2.3. CopepxaHue yueOHOr0 MaTepuaa OK 01
Kucnopozacoaepkaiye 1. Couptel. Ilonydenune »TaHona OpOKEHHEM TIIOKO3BI M THApaTAIHel OK 02
OpraHUYeCKHe STHUJICHA. OK 04
COCTHHEHHS. IunpokcunbHas rpynmna kak (yHkuuoHanbHas. [loHSATHE O TpeaeNbHBIX OK 07

OJHOATOMHBIX CIHUPTAaX. XUMHUUYECKHE CBOWCTBA 3TAHOJIA: B3aUMOJICHCTBUE C ]

HaTpueM, 00pa3oBaHKE MPOCTHIX M CIOXXHBIX 3(UPOB, OKUCICHHE B AJIBJCTHI.
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[IpumeHeHue »TaHOIa HAa OCHOBE CBOMCTB. METWJIOBBIM CHUPT M €ro
HCITOJIb30BAaHNE B KAUECTBE XUMHYECKOTO ChIpbs. TOKCHUYHOCTh

METaHOJIa U MpaBUjIa TEXHUKU 0€30MaCHOCTH MPHU padboTe ¢ HAM.

2. MHoroatoMHble cnupThl. M30Mepus M HOMEHKJATypa MpeacTaBUTEIEH
JIBYyX- W TPEXaTOMHBIX CHUPTOB. (OCOOEHHOCTHM XUMHUYECKHUX CBOWCTB
MHOTOaTOMHBIX CIHPTOB, HX KayecTBEHHOe oOHapyxkeHue. OTaenbHbIe
OpPEJCTaBUTENN:  ATHICHIVIMKONb, TJHUIEPUH, CIOCOOBI HMX  MOJYYCHH,
MPaKTUYECKOE TPUMEHEHUE.

3. @ecnon. Puznueckue M XUMHUYECKHE CBOHCTBa (eHona. Bzaumnoe
BJIMSTHUE aTOMOB B MoOJieKyJie ¢eHoJa: B3auMOIECTBUE C THAPOKCUAOM HATPHUS
U a30THOHU Kuciotoil. [Ipumenenne ¢eHosaa Ha OCHOBE CBOWCTB.

4. Anpnerunel. Ilonarue 00 ampaerupgax. AJbIeruaHas Tpynma Kak
¢ynkunonanpHas. DopManbAerHl W €ro  CBOICTBAa:  OKUCIIEHHE B
COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMWA CIHPT.
[TonydyeHnue anbiern10B OKUCIEHUEM COOTBETCTBYIOINX CIIMPTOB.

[TonukoHneHCaIUA dhopmanbaeruga c dbenomom B
¢denonopopmanpaeruanyo cmony. [Ipumenenue ¢popmanpaeriuia Ha OCHOBE €ro
CBOICTB.

5. KapOonoBele kuciotel. IlonsTHe o0 KapOOHOBBIX  KHCIIOTaX.
KapGokcunpHas rpynma kak (QyHKIMOHaIbHAs. [ OMONOTHYECKUU P
IpeJeNbHBIX OJHOOCHOBHBIX Kap-OOHOBBIX KHCIIOT. [lomyueHue KapOOHOBBIX
KHCJIOT OKHCIICHHEM aJIbJErHJI0B. XNMHUUYE-CKHE€ CBOWCTBA YKCYCHON KHCIOTBHI:
o0111e CBOMCTBA ¢ MUHEPAIbHBIMU KHUCIOTAMU U PEAKIIHs STepUUKAIIH.

[IpumeHeHne yKCyCHOM KHUCJIOThI Ha OCHOBE CBOWCTB. BbIcIIne >KHpHBIC
KACIOTHl Ha TIpUMepe NAJIbMUTHHOBOW U CTeapMHOBOM. MHorooOpasue
KapOOHOBBIX KHUCJIOT (IllaBejeBasi KHUCJIOTa KakK JIByXOCHOBHas, aKpHJIOBas
KHCJIOTa KaK HempeenbHast, 0eH30iHas KHCI0Ta KaK apOMaTHYeCcKas).

6. Cnoxnble >¢upsl U Xupbl. [lomydeHune CIOXKHBIX 3(DUPOB peakiueit
srepudukanuu. CroxHbsle 3GuUpbsl B OpuUpoAe, UX 3HaueHue. I[IpumeneHue
CIIOKHBIX 3(DUPOB HA OCHOBE CBOMCTB.

7. XKupel kak cnoxsble 3¢upbl. Knaccupukanus xupoB. XuMHUYecKHe
CBOMCTBA >KMPOB: THAPOJIN3 M THUAPUPOBAHUE KHUIKUX XKUPOB. IIpumenenue
JKUPOB Ha OCHOBE CBOMCTB. Mbu1a.

8. YrmeBonpl. YrieBonbl, UX Kiaccu(uKanus: MOHOcCaxapuisl (IIIIOKO3a,

bpykTo3a).
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Tema 2.4.
A3zoTcoaepkaiime
OpraHUYEeCcKue
COCUHEHMS.
[Tonumepsr.

Copneprxanue yueOHOro mMarepuaa

1. Amunbl. [loHstue 060 amMmuHax. AHWIMH, KaK OpraHWYECKOE OCHOBAaHME.
[Tonydyenne aHwinMHa u3 HUTpoOeH3oma. IIpuMeHeHMe aHMIMHA Ha OCHOBE
CBOWCTB.

2. AMUHOKHCIIOTBL. AMHUHOKUCIIOTH Kak aM(oTepHble AU yHKIIMOHAIBHBIE
OpraHMYeCKHE  COEIMHEHMs.  XMMHUYECKME  CBOICTBA  aMMHOKHUCIIOT:
B3aMMOJEHCTBUE CO IIEJ0oYaMH, KHCIOTaMH M Jpyr C JpyroM (peaxkuus
nojaukoHaeHcauun). [lentuanas cBsa3p u nonunentuasl. I[lpumenenne

aMHMHOKHUCIJIOT Ha OCHOBE CBOMCTB.

3. benku. IlepBuuHas, BTOpWUYHAs, TPETUYHAS CTPYKTYpPhl OCIKOB. OK 01
XvMUYEeCKUEe CBOMCTBA OEIKOB: TOpeHWe, JIeHATypalus, TUIPOJIH3, LBETHHIC OK 02
peakmuu. buonornueckue GyHKIHN OCITKOB. 5 OK 04

4. OcCHOBHBIE TIOHATHSI XHMMHHU BBICOKOMOJIEKYJISPHBIX COEIMHEHUH. OK 07
Monomep, mnonumep, MOIYyYEHUE IOJIUMEPOB pEaKUUEHd MOJIMMEPU3ALUU U
MOJIMKOH/ICHCAIIMHM, CTENEeHb MOJUMEPHU3ALNK, CTPYKTYpHOE 3BeHO. THurbl
MOJTMMEPHBIX 1ENEN: JIMHEIHBIE, pa3BETBICHHBIC,

CIIIHTBHIE.

5. Ilmactmaccel. TepMoOIUIaCTUYHBIE W TEPMOPEAKTHUBHBIE IIACTMACCHI.

[IpencraBurenu miacTmacec.

6. Bonokna, wux «maccubukanusa. I[loaydenue BosokoH. OTAeIbHBIC
MPEACTABUTENN XUMUUECKUX BOJIOKOH.

7. Kaydyku HaTypanbHbBIi M CHUHTETHYecKHe. ByikaHuzanus kayuyka,
pe3uHa.

[TpoMerxxyTouHast aTTecTaIus 2
| Beero: 69
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3.YCJIOBHS PEAJIU3ALIMU ITPOIPAMMSBI YUEBHOM JTUCLIUITIMHbBI
3.1.MaTepuanbHO-TEXHUUECKOE 00ecreueHne

Jlnist peanu3zanuu nporpaMMel JUCHUIUIMHBI TPETyCMOTPEHBl CIENYIOUIUE CIelHalbHbIC
nomentennsa: Kaouaer « Xumusy.

O6opynoBaHue U TEXHUYECKUE CPEJICTBA OOYUCHHUS:

-IEPCOHANIbHBIN KOMIBIOTEP C JTUIEH3UOHHBIM NPOTPaMMHBIM 00€CTIeueHUEM;

- UHTEPaKTUBHAS JJOCKA, BBIXO]I B JIOKAJIBHYIO CETh.

NmymectBo:

-I10CaI0YHBIE MECTA MO KOJMYECTBY 00YUaIOIINXCS;

-pabodee MECTO Mpeno1aBaTes;

-pabouast 1ocKa.

3.2.MadopmarimonHoe obecrieueHre 00ydeHus

HNudopmanonnoe obecrieueHue 0O0Y4YEHHUS! COACPKUT MEpPEueHb PEKOMEHIYeMbIX Y4eOHBIX
n3ganui, UHTepHET-pecypcoB, JONOIHUTEIBHOMN JIUTEPATYPHI.

OcHoBHas nuTepaTypa:

1. bnunos, JI. H. Xumus / JI. H. biunos, U. JI. [lepdunosa, T. B. CokonoBa. — 3-¢ usn.,
crep. — Cankr-IlerepOypr : Jlans, 2023. — 260 ¢. — ISBN 978-5-507-47159-1. — Tekcr :

DIIEKTPOHHBIH // Jlanp : ANEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/33397 — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.

2. [leromuxura, H. A. O6mas xumus / H. A. llleronuxuna, JI. B. MuHnaeBckas. — 2-e
u3n., crep. — Cankr-IletepOypr : Jlanp, 2024. — 164 c. — ISBN 978-5-507-47385-4. —
Tekcr : oanexkTpoHHslii / Jlanp : 3JekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/366677. — Pexum moctyma: isi aBTOPU3. MOJIB30BATEIEH.
JlononHUTENBHAS TUTEpATYpa:

1. Xumus. Heopranudeckas xumus : yueOHO-MeToanueckoe nocooue / JI. A. MuHYEHKO,
M. E. Cnougak, E. A. lllapanosa [u ap.]. — Bonarorpaa : Boarorpaackuit 'AY, 2022. — 60
c.— Tekct: nsnexTpoHHsId // JlaHb : 3JeKTpOHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/339284. — Pexum ngocryna: mis aBropus. [lonp3oBaTeneit

2. Xumus : yaeOHo-MeToauueckoe mocoodbue / cocraButensd U. C. Ionsuckas. — Bororaa

: BTMXA wum. H.B. Bepemaruna, 2023. — 127 c¢.— Tekct : amekTpoHHbIH // JlaHb :
AMeKTpoHHO-0nOmoTeunast cuctema. — URL: https://e.lanbook.com/book/387743. — Pexum

AocTtyna: 1jisl aBTOpU3. Ilonp3oBaTenet

OJIEKTPOHHO-BUBJIMOTEYHBIE CUCTEMBI

Hassanue B/] (makera), Anpec caiita | PekBu3HuTHI Cpok okazaHus

Ne | mpoussoaurens JI0roBOpa YCIYTH

/11

1. «CereBast 3JIEKTPOHHAsA https://e.lanb | JloroBop Ne ¢36 uB- | 23.12.2019r.
O6ubnMoTeka arpapHbIX By30B». | ook.com 169 IIPOJIOHTUPYETCA
HN3natenncTBo JIaHb ot 23.12.2019r.

2. DIeKTPOHHO-0MOIHOTEYHAS Jlorosop Ne 19.09.2023r. -
cuctema «Book» 000 www.bookr | 1g511519 19.09.2024r.
«KnoPyc menna» k ot 11.09.2023r.
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Jorosop Ne 19.09.2024r. -
18515629 19.09.2025r.
ot 12. 09. 2024r.
JHorosop Ne 1- 01.09.2024r.
DIIeKTPOHHO-OMOINOTEUHAS 24/2023 ot 01.09.2025r.
cucrema «JIaup» (moctym K https://e.lanb | 13.07.2023r.
koJuekiuu "@ITY. 10-11 k. ook.com Horosop No 1- 01.09.2024r.
N3n-Bo «IIpocBenieHue») 24/2024 ot 01.09.2025r.
21.05.2024r.
DNEeKTPOHHO-OMOIMOTeYHAs ) JHorosop Ne 1- 09.01.2024r. -
cucreMa «JIaHby) U3maTeanLcTBa httifs.//e.lanb 24/2023 09.01.2025r.
«JIanb» ook.com or 13.12.2023r.
CucreMa aBTOMaTHU3aUA [TopTtan Horosop Ne A- 28.03 2024r. -
oubmorex MPBMC64 uHpopmanuo | 12819 28.03.2025r.
HHO-TEX. ot 28.03 2024r.
COITPOBOXK/IE
HUS
http://support
.opendu.ru

3.3 OcobenHocTH 00yUYEHUS JIUI] C OTPAHMYECHHBIMU BO3MOXXHOCTSIMU
310pOBbsSI U MHBAIUIOB

OO6yuenue 1o UCLIUIIIINHE o0ydJaroImmxcs C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMM ~ 3JIOPOBbSI ~ OCYILIECTBJISIETCS C  Y4€TOM  OCOOEHHOCTEH
MCUXO(U3UYECKOTO Pa3BUTHS, WHIUBUIYAIbHBIX BO3MOXHOCTEH U COCTOSHUS
3I0POBBS TAKMX 00YUYAIOIINXCS.

Copepxanue 00pa3oBaHMs U YCIOBHs OpraHu3alui oOy4eHUs 00ydarommxcs
C OrpaHWYCHHBIMA BO3MOXXHOCTSIMU 37I0OPOBbSI  ONPEACISIOTCS  aJanTUPOBAHHOMN
o0pa3oBaTeNIbHOW TMPOTpaMMOM, a IJisi WHBAIMIOB TaKXXE B COOTBETCTBUU C
WHIUBUIYaTBLHOM MPOrpaMMON peadrINTAIli WHBAIH/IA.

OcBoeHNE AUCIHUIUIMHBI 00YYaIOIIMMHUCS C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH
3JI0POBbSI MOXET OBITh OPraHU30BaHO KaK COBMECTHO C JIPYTUMHU O0YYarOIIMMHUCS, TaK
U B OTACIBHBIX rpymnmax. [Ipenmonaraiorcs CrenUadbHbIC YCIOBHS JI MOTYYCHHUS
oOpa3oBaHusi OOYYAIONUMUCS C OrPAHUYEHHBIMH BO3MOXXHOCTSIMU  370POBBSI.
MeaunuHCKUe  OTpaHWUYCHHS  perjiaMeHTHpoBaHbl  [lepedHeM — MEIUITMHCKHX
MPOTUBOIIOKa3aHnii MuHuctepcTBa 3apaBooxpanenus Poccuiickor deneparumu.

[Tonbop u pa3paborTka Y4eOHBIX MaTEPHAIIOB MPOU3BOIATCS C YYETOM
MPEAOCTABJICHUSI MaTepualia B pa3lWyHbIX ¢Gopmax: ayauaqbHOW, BHU3YaJIbHOH, C
MCIOJIb30BAHUEM CIICIIHATILHBIX TEXHUUYECKUX CPEICTB U MH(OPMAIIMOHHBIX CUCTEM.

dopma MpoBeACHHS ATTECTAIIMH JUIS CTYICHTOB-UHBAIHMIOB YCTaHABIINBACTCS
C Yy4€TOM MHIMBUAYaIbHBIX Ncuxodpuznueckux ocodbennoctei. ns crynentos ¢ OB3
npeaycMaTpuBaeTcsl JOCTymHas ¢GopMa TMpeIOoCTaBICHUS 3aaHUi  OIEHOYHBIX
cpeactB. CTyneHTaM C WMHBaJUIHOCTHIO YBEJIMYMBACTCS BpPEMs Ha MOATOTOBKY
OTBETOB Ha KOHTPOJIBHBIE BOIPOCHL. J[JIsl TakuX CTYJAEHTOB MPEAyCMaTPUBACTCS
noctymnHas ¢opMa MpeIoCTaBICHHUSI OTBETOB Ha  3a/IaHMUS.
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4 KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHMSI YUEBHOM
JTIACLUTUIAHEI
KOHTpOJ'IB )51 OILICHKAa PE3YJIbTATOB OCBOCHUA yqe6HOﬁ AU CIIUITIINHEBI
OCYHICCTBIICTCA NPCIIOAAaBATCIICEM B IMPOLECCC MPOBCACHUA IMPAKTUICCKUX 3aHATUN U
J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHUA, a TAKKC BBIIOJIHCHUA O6y‘IaIOHII/IMI/IC5I
NHAUBUAYAJIbHBIX 3aHaHHﬁ, IMPOCKTOB, HCCHGI{OB&HHFI.

Pe3ynbrarel 00yueHus @DopMBI 1 METOBI KOHTPOJISL U
(IpeMeTHBIC) OIICHKH Pe3yIbTaTOB 00yIEHUS

— c(OpMUPOBAaHHOCTb NPEICTABICHUN O
MECTE€ XHMHMM B COBPEMEHHOM HAy4YHOW KapTHUHE
MHpa; MOHMMaHHE POJIM XUMHU B (hOpMUPOBaAHHU
Kpyrozopa ©  (YHKIHOHQJIBHOW  TPaMOTHOCTH
YeJIOBEKa I PEIICHUS IPAKTUYECKUX 3a1ad;

— BJIaACHHUC OCHOBOIIOJIararomuMun
XUMHUYCCKHUMHU ITTOHATUAMH, TECOpUsAMH, 3aKOHaAMHU
)51 3aKOHOMCPHOCTAMU, YBEPCHHOC

II0JIb30BAHUE
XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOW;
— BJIAJE€HUE  OCHOBHBIMH  METOJAaMU

HAay4YHOT'O [IO3HAHMS, MCIOJIb3yeMbIMU B XUMUU: -(pOHTANIBHBIN 0IPOC;
HAOJI0/ICHUEM, ONMCAaHUEM, U3MEPEHHEM, -MHIUBUYAJIbHBIA OIIPOC;
OKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHITH -TECTOBOE 3aJlaHuE;
pe3yabpTaThl MPOBEJCHHBIX OINBITOB U  JENaTh -XUMUYECKUE JUKTAHTHI;
BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH -IpoBepKa paboThI €
METO/Abl MO3HAHWS NPU PEHICHUU MPAKTHUYECKHX KOHCIIEKTOM, Y9eOHO
3a7ad4; JUTEPATypOil.

— ¢(hOpMHUPOBAHHOCTb YMECHUS
JlaBaTh KOJUYECTBCHHbIE OLIEHKU U
HPOU3BOANUTH PACUETHI II0 XUMUIECKUM
dopMynaM U ypaBHEHUSIM;

— BJAJICHUE IPAaBWIIAMH TEXHUKN
0€30I1aCHOCTH IPU UCTIOTIB30BaHUN
XMMHYECKHUX BEIECTB;

— cpOpMUPOBAHHOCTH
COOCTBEHHOM MO3UIINH 110 OTHOLIEHHIO K
XUMHUYECKON MH(POPMAITUH, TOTydaeMOon
U3 pPa3HbIX UCTOYHHUKOB.
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[NPUJIOXXEHUE
IIJIAHUPOBAHUE YUEBHBIX 3AHATHM C UCITOJIb30BAHUEM AKTHUBHBIX

N MTHTEPAKTUBHBIX ®OPM U METO/IOB OBYUEHU A

Ne AKTHUBHBIE U
n/m Tema ygeOHOTO Kon-Bo MHTEPAKTUBHbBIC (bopmupyembie
3aHATHSA 4acoB (bOpMBI ¥ METOIBI YHHUBEPCATBHBIC YHeOHEIe
JeUCTBHSA
00y4eHust
1. Tema 1.2. OO6cyxnenue dopMynHpoBKa TPOOIEMBI,
Ilepunonuueckuit BHUJIEOPOTIUKOB [IOCTaHOBKA BOIIPOCOB,
3aKOH yMEHHe CTPOUTH
u [lepuonnyeckas BBICKa3bIBaHHE, yMEHHue
cucrema 4 BBIPa)kKaTh CBOU MbICIIN
XUMHUYECKUX
anemenToB ..
Menpeneesa u
CTPOEHHUE aTOMA.
2. Tema 1.4. Pabora B manbix | [Towck uH(pOpMAaIHHY,
Bopa. PactBopbi. 4 rpymnmax CTPYKTYPUPOBAHUE 3HAHMUIA,
DJeKTpOIUTHYECKAS] o0o0mieHne  pe3ysbTaToB
JMCCOLALIUS TIOMCKA
3. Tema 1.7. Pabora B manbix | [Towck uH(pOpMAaIHH,
Meraniel 1 ) rpymnmnax CTPYKTYpPUPOBAaHUE 3HaHU,
HEMETaJIIBI 00001EeHne pe3ynbTaToOB
TIOMCKaA
4. Tema 2.2. WNHuTepakTuBHas Henenonaranue,
VYraneBogopoas! U ux JIEKIHS C | IUIaHUPOBAHUE, HIOUCK
TPUPOHBIE IPUMEHEHHEM UH(pOpMAIIHH,
UCTOYHHKH. 2 BUJIECO- U | CTPYKTYpUpPOBaHHE 3HAHUM,
ayAMOMaTepuanaoB | o000IIeHHEe  Pe3yJIbTaToB
TIOUCKa, HPaBCTBEHHO-

9CTCTHYCCKOC OLICHUBAHNUC
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