MHUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHIS
POCCHUMCKOI ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIBHOE YUPEX/IEHUE BBICILIET'O OBPA30OBAHUS
«COYUHCKUI T'OCYJAPCTBEHHBIN VHUBEPCUTET»
yHI/IBepCI/ITCTCKI/Iﬁ 3KOHOMHKO-TEXHOJIOTUUECKUI KOJIJIC K

COI'JIACOBAHO
Bam. gupexropa po MIHP
i | I ), ;

O 1 AA. Kaimbikona

PABOYAS TIPOTPAMMA YYEBHOM JUCHUATIIMHBI
OVI.12 XUMMUS

HanmeHoBaHMe CHIEIUaTbHOCTH:
08.02.01 CtpouTenbCTBO U IKCILTyaTaIUs 3JaHUI U COOPYKEHHIMA

2022 r.



Pabouas mporpamMma ydeOHON IUCHMIUIMHBI pa3paboTaHa HAa OCHOBE NPUMEPHOW MPOTpaMMbI
o0meoOpa3oBaTeIbHOM ~ y4eOHOW ~ JUCHUIUIMHBI  «XUMHS» Ui TpodecCHOHaTbHBIX
00pa3oBaTeNbHBIX OpraHU3aInH.

Opraam3anus-pazpadorunk: DOI'BOY BO «CouMHCKHMH TOCYAapCTBEHHBIM  YHUBEPCHUTET»
YHHUBEPCUTETCKUN HIKOHOMHUKO-TEXHOJIOTUYECKUNA KOJIIEIK

Pa3paboruuk:
A.H. Ilepenxosa - npenoaaBaTenb Y HIBEPCUTETCKOTO IKOHOMHUKO-TEXHOJIOTHUECKOTO KOJIIeKa

PabGouas ImporpamMma pacCMOTpE€HA U 0;[06peHa Ha 3aCCJaHHuHu LIPIKJ'IOBOﬁ MCTO,Z[H‘IGCKOﬁ KOMHUCCHU
(1)I/IBI/IKI/I 1 MaTCMAaTHYCCKUX JUCHUIIINH.

[Tpotokon Ne 1 ot «29» aBrycra 2022 r.

IIpencenarens HUKIOBOM METOAMYECKOU KOMUCCUHN @’ojfgz E.B. ['epaunrep
J



COJEPKAHUE

1. MACITIOPT PABOYEM NPOT'PAMMBI YYEFHOM JIUCITUIIIMHBI

1.1. O6nacTe MpUMEHEHHUS TPOTPAMMBI

1.2. Mecto y4eOHOW IUCHMIUIMHBI B CTPYKTYypE IMPOTPaMMbl MOJITIOTOBKH CIEIHAIHCTOB
CpEIHEero 3BeHa

1.3. Llens u 3agaun y4eOHOW AMCUMIUIMHBI — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS Y4eOHOM
JTVCIIATUTHHBI

1.4. PexoMeHlyeMO€ KOJIMYECTBO YacOB HAa OCBOCHHE paboyeil MporpamMmbl ydeOHOM
JVCLIATUTHHEI

2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O6beM yueOHOM TUCIUIUIMHBI U BUJIbI yueOHOM paboThl

2.2. TemMaTruecKul IJIaH U COACpKaHUE YICOHON TUCIUILTUHBI

2.3. XapakTepuCTHKa OCHOBHBIX BHJIOB YUE€OHOH JIESTEITLHOCTH CTYICHTOB

3. YCJOBUS PEAJIM3AIINU YYEFHOU JUCHUTJIAHBI

3.1. TpeboBaHUs K MUHUMAJILHOMY MaTePUAIbHO-TEXHUIECKOMY 00CCIICUCHHIO

3.2. UudopmanrionHoe obecriedeHre 00y4eHus

3.3. Meroanueckoe obecrnieueHue 00pa3oBaTeIBLHOTO MpoIecca sl O0yUeHUST HHBAIUIOB U
JIMII C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS

4, KOHTPOJIb MW OILEHKA PE3YJbLTATOB OCBOEHUSI YYEBHOM
JUCHUIJINHBI

S o1 o1 ol

17

17

17

18

19



1. IACIIOPT PABOYEM ITPOI'PAMMBbI YYEBHOM JUCIATLIAHBI
OvYl.11 XUMUsA

1.1. ObsacTe npuMeHeHus1 padoyeii NPOrpaMMbl

PabGouass mporpamma  oOmieoOpa3oBaTebHOM  y4eOHOM — AMCIUIUIMHBI  «XHAMHS»
npeHa3HaueHa Uil U3YyYCHHs XUMHH B NPO(ECCHOHAIBHBIX 00pa3oBaTENbHBIX OpPraHU3aIUiX,
peanu3ylonmx 00pa3oBaTebHYIO MpOrpaMMy cpeaHero oOmero oOpa3oBaHus B Ipenenax
OCBOCHHUSI OCHOBHOU mpodeccruoHabHON oOpazoBarenbHoi mporpamMMbel CITO (OITOIT CIIO) Ha
0a3e 0OCHOBHOTO 00111ero 00pa3zoBaHUs MPHU MOATOTOBKE CIEHMATUCTOB CPEIHErO 3BEHA.

[IporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero oOpa3oBaHws,
NPEIbABISEMBIX K CTPYKTYpE, COICpPXKAHUIO M pe3ylbTaTaM OCBOCHHUS Y4eOHOW NHUCUUIUIMHBI
«Xumus», ¢ yderom IIpumepHoii ocHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CPEIHEro OOIIEero
o0pa3zoBaHusi, OJIOOPEHHON pelIeHHeM (eaepaJbHOr0 y4eOHO-METOIUYECKOr0 OO0BEAMHEHHUS IO
obmiemy oOpaszoBanuto (mporokon oT 28 wuioHs 2016 r. Ne 2/16-3) m yrounHenuwii Haydno-
MeTogudyeckuM coBetoM llenTpa mpodeccuoHanbHOro 00pa3oBaHUA W CHCTEM KBanu(uUKaUn
OI'AY «®UPO», nporokon Ne3 ot 25 mas 2017 roza.

[Ipu peanuzauuu pabouelt mporpammbl 0O0IIE00pa3OBaTEIbHON YYEOHON HUCIUIUIMHBI
OVJI.11 «Xumusi» MOryT ObITh MCIOJIB30BaHbl pa3IMyHble 00pa30BaTENIbHbIE TEXHOJIOTUH, B TOM
qHCIie JIEMEHTBI JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIL, SJEKTPOHHOTO 00yUEHHS.

1.2. Mecto y4yeOHOHi AUCHUILUIMHBI B CTPYKTYpe MpPOrpaMmbl  MOJATOTOBKH
CHENHAINCTOB CpelHero 3BeHAa: YyuyeOHas OUCHMIUIMHA «XUMUS» HAXOIUTCS B COCTaBe
0011e00pa30BaTeNbHBIX YYEOHBIX JUCIHMIUIAH MO BBIOOpPY, (OPMHUPYEMBIX H3 00s3aTeIbHBIX
npeaMmeTHbix obnactelt @I'OC cpemnero o6Omero oOpa3oBanus, i crnenuanbHocTer CIIO
TEXHUYECKOTO Mpoduist mpodeccnoHaIbHOTro 00pa3oBaHusl.

1.3. Heap u 3anayu y4yeOHOH MUCHUILUIMHBLI - TPeOOBaHUSI K pe3yJIbTATAM OCBOEHUS
Y4eOHOM IMCUMILINHBI:
Coneprxkanue mporpaMMbl «XHUMHUS» HAMPABIICHO HA JOCTHXKEHUE CIACAYIOIINX 1eJIei:

. dbopMupoBaHHe y OOYYArOMIMXCS YMEHHUs OIICHMBATh 3HAUYMMOCTh XUMHYECKOTO
3HAHUSA I KaXKI0T0 YEIOBEKa;
J dbopMupoBaHKE Yy 00YUYAIOIIMUXCS IEJIOCTHOTO MPEACTABICHHS O MUPE U POJIU XUMUHU

B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MHUPA; YMEHUSI OOBACHITH OOBEKTHI U
MIPOLECCHI OKPYKAKOIIEN AEUCTBUTEINBHOCTU: IIPUPOJIHON, COUMAIIBHON, KYJIBbTYPHOU, TEXHUUECKON
Cpebl, — UCIOJIB3YSI Il STOTO XUMHYECKUE 3HAHMUS;

° pa3BUTHE Yy OOYyYarOmMXCSd YMEHUH pasnuyaTh (akTel U OICHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OMPEACITICHHON
CHUCTEMOMU IIEHHOCTEH, POopMYyIUpPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIINIO;

° nproOpeTeHre 00yJarIIMMUCS OMBITa Pa3HOOOPA3HOM AEATeIbHOCTH, MO3HAHUS U
CaMONO3HAHUs; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE U1 PA3IUYHBIX BHJIOB
JeSITEIbHOCTH (HaBBIKOB pELIeHMs] Mpo0sieM, MPUHATHS peIleHuH, MoKucKa, aHaiu3a U o0paboTKu
uH(pOpMaIii, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHUH, COTPYIHHUYECTBA, OE30MaCHOTO
oOpalieHus ¢ BeECTBAMH B TIOBCETHEBHOM JKU3HU ).

OcBoeHue cojepkaHusl y4eOHOM JUCHUIUIMHBI «XUMHS» O00ecrneYnBaeT JOCTHKEHUE
CTYACHTaMH CIIENAYIOLIUX Pe3y1bmamos:

° JUYHOCMHDbIX:

- YyBCTBO TOPJOCTH W YBAKEHHSI K HCTOPHUM M JOCTH)KCHHMSAM OTEYECTBEHHOMN
XUMHUYECKON HAyKH; XUMHUYECKH TPaMOTHOE MOBeJIEHUE B MpOo(deccHoHaNbHOM JesITeNbHOCTH U B
OBITY MpU OOpAIIEHUH ¢ XMMUYECKUMH BEIIECTBAMHU, MaTe€pHUaIaMu U MPOLECCAMHU;

- TOTOBHOCTh K TMPOJOJDKEHUIO 00pa3oBaHUS ¥ TOBBLIMICHUS KBaIW(UKAIMA B
n30paHHON TPOPECCHOHAIBHOW MESITEIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKHUX
KOMITETEHITUN B ATOM;



- YMEHUE WHCIOJIb30BaTh JOCTHXKCHUS COBPEMEHHOM XHMMHMYECKOM HAyKd U
XUMHUYECKHX TEXHOJOTMH JJIsi TOBBIICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pAa3BUTHUSA B
BBIOpaHHOM MTPO(PECCHOHATBHOMN IEATEIbHOCTH;

o MemanpeoMenHbixX:

- HCIIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB IO3HABATENIbHOM J1€ATEIHHOCTH M OCHOBHBIX
MHTEJJICKTYaJIbHBIX OMNepauuid (MOCTAaHOBKHM 3ajaud, (QOpMYyJIMpPOBaHUS TUIIOTE3, aHAIW3a U
CUHTE3a, CpaBHEHUS, 0000IICHUS, CHCTEeMAaTU3allUHY, BBISBIICHUSI IPUUUHHO-CIICICTBEHHBIX CBSI3CH,
MOKCKa aHaJIoroB, (POPMYIMPOBAHUS BBIBOJOB) Ui PEIICHUS MMOCTABICHHOM 3a/la4yu, MPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUs (HAOMIOACHUS, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3YUEHUs Pa3InyHbIX
CTOPOH XHMHYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B MpodeccCHoHaIbHOU cdepe;

- UCTIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB JUIS MOMYYCHUsI XMMUYECKON HH(pOpMaIum,
YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTH JJISl JOCTHIKEHHS XOPOIINX Pe3yabTaToB B MPO(HeCCHOHATILHON
chepe;

J npeomemmuuvix:

- C(OPMUPOBAHHOCTh TPEJACTABICHU O MECTe XHMUU B COBPEMEHHOW Hay4HOH
KapTUHE MHUpa; MOHUMAaHUE POJIU XUMHH B (OPMUPOBAHUHM Kpyro3opa M (pyHKIHMOHAIBHON
TPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHHsI MPAKTHYECKUX 3a/1ay;

- BJIAICHUC OCHOBOIIOJAaratomiuMu XUMHUYCCKHUMHA IIOHATUAMHA, TCOPUAMHU, 3aKOHAMHU U
3aKOHOMCEPHOCTAMU; YBEPCHHOC I10JIb30BAHUC XUMHYECKOM TepMI/IHOJIOFI/Ieﬁ n CHMBOJ’IHKOﬁ;

- BJIa/ICHHE OCHOBHBIMH METOJAaMU HAYYHOI'O MO3HAHMSI, UCIOJIb3YEMBIMU B XHMUHU:
HaOJII0JIEHUEM, ONMCAHUEM, M3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHE oOpalaThiBaTh, OOBACHATH
pe3yiabTaThl MPOBEAECHHBIX ONBITOB M [J€JIaTh BBIBOJbI; TOTOBHOCTh M CHOCOOHOCTH HPUMEHSTH
METO/bI IO3HAHUS [P PELLICHUH IPAKTUYECKUX 3a/1a4;

- c(OpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKHM M IPOU3BOJIUTH
pacueTsl M0 XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM;

- BJIAJICHUC IIpaBUJIaMU TCXHHUKH 0e30macHOCTH IIpu HUCIIOJIB30BAHNN XHUMHUYCCKHUX
BCIICCTB,

- c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM TIO OTHOIICHUIO K XHUMHUYECKOM
nH(OpMaIKH, TOJIy4aeMOM U3 Pa3HbIX UCTOYHHUKOB.

1.4. PexomenayemMoe KOJIMYECTBO YaCOB Ha OCBOeHHMe padoyeill mporpamMmbl yueOHOM
AUCHHUIIMHBI:

O0beM 00pa3oBaTeNbHOM MporpamMmel - 128 yaca, B TOM 4ucIe:
- 00s13aTeNnbHON ayTMTOpHOM yueOHOM Harpy3ku oOyyarorerocs -128 yaca.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIJIMHBI

2.1. O6beM yueOHOI TMCHUNJIMHBI M BH/AbI Y4eOHOI padoThI

Buy yuebnoit paboThl O06nem JacoB
O0bem o0pa3oBaTe1bHON NPOrpaMmbl (Bcero) 128
Oobs13aTesibHASE AYIUTOPHAA y4eOHAasi HArpy3Ka (Bcero), B T. 4.: 128
TEOPETUYECKOe 00yUeHUE 66
MPAKTUYECKUE 3aHATUS 28
71a00paTOPHBIE 3aHITHS 34

Hpyras ¢opma KoHTposis - 1 cemecTp, MPOMEXYTOUHasi aTTecTalus BO 2 cemecTpe B ¢opme
b depeHIIMPOBAHHOTO 3a4eTa




2.2. TeMaTHYeCKH IJIAaH H coaepikaHue yqeﬁﬂoﬁ AUCHUIIJIMHBI M1 COACPKAaHUE

HaumenoBaHue Cogepxanne yaeOHOT0 MaTepuana, 1abopaTopHbie pabOThI, CAMOCTOSATEIbHAS padoTa 00yJaAIOITIXCSI O0beM | YposeHs
pa3aesioB U TeM 1acoB OCBOCHMSA
1 2 3 4
| cemecTp
Beenenue HayuHnble MeTO1bI TO3HAHUA BEUIECTB U XUMUYECKHX SIBJIEHUN. PoJib 3KCIIEpuMeHTa 1 1
U TEOPUHU B XUMHUU. MoOCIMpPOBaHHE XHMHYECKHX IIPOLIECCOB. 3HAUEHHWE XHUMHH IIPH OCBOCHUU
cnenpanbHOCcTel CI1O TexHmdeckoro npoduis mpopecCHOHAIBHOTO 00pa3oBaHMs.
Paznen 1.
OO0mmas 1 HeopraHuvecKas 65
XUMUS
Tema 1.1. Coaep:xanue yueOHOIro MaTepuaJia 5 1
OCHOBHbIC MOHATHSI U JleKkuuu, TeopeTHYecKHe 3aHATHS
3aKOHBI XHMHH OcHOBHBIE TOHATUS XUMHH. BerectBo. ATom. Monekyna. XUMHYECKHi SIEMEHT. AJIIOTPOTIHS. 1
[IpodunbpHbie U MPOGECCHOHAIBHO 3HAYUMBIEC DJIEMEHTBI COJCpXKaHUA. AJIJIOTPONHBIE MOIUDUKAIIUU
yraepoaa (anmas, rpadur), kucinoposa (KHCIOpoJi, 030H), 0J0Ba (cepoe U Oesoe 0JI0B0).
IIpocTeie m cioxHbIe BeniecTBa. KauyecTBEHHBIM M KOJWYECTBEHHBIM COCTAB BEIIECTB. XUMHUYECKHUE 2
3HaKu W (opmynbl. OTHOCHTENbHBIE aTOMHAas W MOJIEKYJspHas Mmacchl. KonmuecTBO BellecTBa.
OcHoBHblE 3aKOHBI XUMHUHU. CTeXHOMETpHs. 3aKOH COXPAHEHHs MacChl BELIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB MOJICKYISIPHOM CTPYKTYPHI. 3aKOH ABOTaJIpO U CIEJICTBUS U3 HETO
IIpakTH4eckue 3aHATHS 2
PacuetHble 3a7aun HA HAX0XKJIEHUE OTHOCUTEILHOM MOJICKYJISIPHON Macchl, OMpe/ieJIeHIe MacCOBOU JTONN 2
XAMHYECKHUX DJIEMEHTOB B CI0KHOM BEIIECTBE.
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 4 1
Ilepronuaecknii 3aK0H 1 JIekuuu, TeopeTnyecKue 3aHATHS
epuonmieckas cucrema [Mepuoguueckuii 3akon J[.M.Menneneesa. Otkpoitue J[.M.MenneneeBbiM Ileproauueckoro 3akoHa. 2

XAMUYECKHX DJIEMESHTOB
. . Mengeneea u
CTpPOEHHUE aToMa

[Mepuoanueckuii 3akoH B (opmymuposke J[. Y. MenneneeBa. Ilepuoanueckas Ta0nuiia XMMHUECKUX
2JIEMEHTOB — TIpaduueckoe OTOOpaKeHHE MepHoaudecKoro 3akoHa. CTpykTypa MNepHOIUYECKON
TaOnuubl: mepuoAbl (Manble W Oonbimme), Tpynmbl (TaBHas u moOouHas). CTpoeHue atoma
[Tepuonnueckwuii 3akon J[.M.MenneneeBa. ATom — ciokHast 9acTtuia. Snpo (MpoOTOHBI U HEUTPOHBI) U
aneKTpoHHast obonouka. M3otombl. CTpoeHHE SJIEKTPOHHBIX OOOJOYEK aTOMOB AJIEMEHTOB MaJIbIX
nepuofoB. OcCoOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI0YEK aTOMOB 3JEMEHTOB OOJBIIMX MEPHUOIOB




(mepexomHbIX dmemMeHTOB). [loHsTHE 00 S-, p- U d-opOuTansax. DJIEKTpPOHHBIE KOH(UTypalu¥ aTOMOB
xuMu4yecknx siemeHToB. CoBpemeHHas (opmynupoBka Ilepuogmueckoro 3akoHa. 3HaueHHE
[Tepuoanueckoro 3akoHa u Ilepuoanueckoit cucteMbl xumudeckux snemeHtoB [[. 1. MenneneeBa s
pa3BUTHUS HAYKHW U MOHUMAHUS XUMUYECKON KapTHHBI MUPa

[Ipoduneabie W  mpodecCHOHATLHO  3HAYMMBIC  DJIEMEHTBI  COJCpXKAHUS.  PaJnOaKkTUBHOCTD.
Hcnonb3oBaHne pagMoaKTUBHBIX HM30TOMOB B TEXHMUYECKUX LENsAX. PEHTreHOBCKOE H3JIydeHUE M €ro
UCIOJIb30BaHUE B TEXHUKE W MeAulMHE. MoJenupoBaHHe KaK METOJ MPOTHO3WPOBAHWS CUTYyallud Ha
MIPOU3BOJICTBE.

HpaKaneCRue 3aHATHUSA

CocTaBiieHre JIEKTPOHHBIX U IrpaduyecKux (popmyr aTOMOB.

Tema 1.3.
CrtpoeHue BelecTa

Coaep:xxanue yueOHOro MaTepuaJia

JICKIIHI/I, TCOPECTUHYCCKUEC 3AHATUSA

Nonnas xumuueckasi cBa3b. Katronsl, ux oOpa3oBaHHe M3 aTOMOB B pe3yJbTaTe IMpoIlecca OKUCICHUSI.
AHUOHBI, UX 00pa30BaHKE U3 aTOMOB B PE3YNbTATEe ANEKTPOCTATUUECKOTO MpUTshKeHus. Knaccudukanus
mpoiiecca BOCCTaHOBJIEHUs. MloHHas CBsI3b Kak CBSI3b MEXKy KaTHOHAMHM U aHMOHAMU 3a CUYET MOHOB: 1O
COCTaBY, 3HAKy 3aps/ia, HaJHMYMIO0 TUAPATHON 000m0uky. MoHHbBIE KpucTaIHueckue peretku. CBoicTBa
BEIIECTB C MOHHBIM THIIOM KPUCTAITTHYECKON PEIIETKH.

Jlekuuu, Teopernueckue 3aHsiTus. KoBajneHTHas XuMudeckas CBA3b. MexaHu3M 0Opa30BaHUs
KOBAJEHTHON CBsI3U (OOMEHHBIH M JOHOPHO-AKIENTOPHBIN). DNEKTpooTpHULaTeaIbHOCTh. KoBaneHTHbIE
NOJIIpHAasT W HENoJisApHas CBA3M. KpaTHOCTh KOBAJNEHTHOW CBS3U. MOJIEKYISIpHBIE M aTOMHBIE
KpUCTaJIIM4eckue perieTku. CBONCTBA BEHIECTB C MOJEKYJISIPHBIMU U aTOMHBIMU KPHUCTaNIMYECKUMU
pemetkamMu. Meramndeckass CBA3b. MeTauiMueckas KpHUCTaUIMYECKas PEIIeTKa M METAJUIMYECcKas
XUMHYECKas CBsA3b. PU3HUECKNE CBOMCTBA METAIIIOB. ArperaTHele coctosiHAs Konnencanusa. TexydecTs.
Bosronka. Kpucramnmumzanus. Cy6Gnumanus u aecyonumarus. AHOMaiuu (PU3HYECKHX CBOMCTB BOJBI,
BemecTs. [lepexo/1 BemecTBa n3 0JJHOTO arperaTHOro COCTOSIHUS B Ipyroe. BogopoiHas cBs3b.
[TpoduibHbIe U TPOhecCHOHATBFHO 3HAYMMBIE dJIEMEHTHI coiepkaHus. [1oaspHOCT CBA3M U MONSAPHOCTD
MOJIEKYJIBI.

Jleknun, Teopernueckue 3aHATHA. Yucteie BemecTtBa M cMmecH. [loHsTHE O CcMecH BEUIECTB.
['omorenHsie u rereporeHHble cMecH. CocTaB cmeceil: 00beMHasi U MaccoBasi JJ0JIM KOMIIOHEHTOB CMECH,
MaccoBas JIOJs TMPUMECEH. 3HAYMMBbIE BJIEMEHTHI cojaepxkaHus. cucrembl. [loHsTHe O aUcnepcHOU
cucreMme. JlucnepcHas daza u nucnepcuonHas cpena. Knaccudukanus mucnepcHbix cucteM. [lonstre o
KOJUIOUTHBIX CHCTEMax

[TpodunpHbIe U podecCHOHaNbHO 3HAYNMbIE dJIEMEHTHI coaepkanus. JKuakue kpucramisl. MuHepaisl
U TOpPHBIE MOPOJIbI KaK MPUPOJHBIE CMECH. DMYJIbCUM U CYCNEH3UU. 307U (B TOM YHCIIE a’3pPO30Ji1) U
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rexu. Koarymsinus. Cunepesuc.

IIpakTnyeckune 3aHATHSA

Pemrenne 3aJa4 Ha O6’beMHYIO 1 MaCCOBYIO JTOJIXO HpHMeCCﬁ

Tema 1.4.
Bona. PactBopsi.
DNEeKTpoNIUTHYECKAst
JTACCOLIAAINS

Conep:xanue yueOHOro MaTepuaJia

10

.]ICKIII/[I/I, TCOPECTHYCCKHUEC 3AHATHUSA

Bona. PactBopsl. PacTBopenue. Boaa kak pactBoputesnb. PacTBopuMocTs BenecTB. HacklleHHEbIE,
HEHACHIIICHHBIC, IEPECHIIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUIKOCTEH U TBEPIbIX
BEIIECTB OT pa3Nu4HbIX (pakTOopoB. MaccoBast 10Ji1 paCTBOPEHHOT'O BEIIECTBA.

DNEKTPOIUTHYECKAs AUCCOLUALMUSA. DIEKTPOJIUTHL U HEAIEKTPOUTHI. DIIEKTPOJUTHUECKAST TUCCOLUALIUS.
MexaHu3Mbl 3JIEKTPOJIUTUYECKON JAMCCOLMALMM ISl BEUIECTB C PAa3JIMYHBIMU TUIAMU XUMHUYECKOMN
CBs3M. ['mapaTupoBaHHblE M HETWIPATUPOBAHHBIE MOHBI. CTENEeHb AIEKTPOJIUTUUYECKONW IUCCOLMALINM.
CunpHble U ciabble ANMEeKTPoNUThl. OCHOBHBIE TOJOKEHUS TEOPUH SIEKTPOIUTHUYECKON THCCOLMALINU.
KucnoTsl, OCHOBaHUS M COJIM KaK AIEeKTPOIHTHL. [IpodmibHbie 1 mpodeccuoHanbHO 3HAYUMBIE JIEMEHTHI
conepxkanus. PactBopeHne kak (U3MKO-XUMHUYECKUU mporiecc. TernoBbie 3G (HeKThl P PacTBOPCHHH.
Kpucrannoruapatsl. Pemenue 3a1ay Ha MaccoBYIO JI0JII0 paCTBOPEHHOro BeulecTBa. [IprMeHenne Boibl
B TEXHHUYECKUX 1eJsAX. JKecTKOCTh BOABI M cIOCOOBI €€ YCTpaHeHHs. MUHepaIbHbIE BObI.

IlpakTH4ecKkHne 3aHATHA

CocraBieHne HOHHBIX YPaBHEHUN peakuuit

JlabopaTopHble 3aHATHS

IIpuroroBnenue pacTBopa 3aJaHHOM KOHLIEHTPALUK.

Peakuun noHHOTO oOmeHa

Tema 1.5.
Knaccudukanus
HEOPTaHUYECKUX
COCJIMHEHHUH U UX

CBOMCTBA

Conep:kaHue y4eGHOr0 MaTepuasa

14

.]ICKHI/II/I, TCOPETHUYCCKUEC 3AHATUSA

Kucnotel u ux cBoiictBa. KHCIOTHI Kak AJIEKTPOIUTHI, UX KIACCU(PUKALUS O PA3TUYHBIM MPH3HAKAM.
XWMHYECKUE CBOMCTBA KHCJIOT B CBETE TEOPHH JJIEKTPOJUTHYECKOW mucconuanuu. OcoOeHHOCTH
B3aMMOJICHCTBHSI KOHIICHTPUPOBAHHON CEPHON M a30THOW KHUCIOT ¢ MeTaiiamMu. OCHOBHBIE CIOCOOBI
MOJTYYCHUST KUCITOTHI.

OcHoBanmsi u ux cBoicTBa. OCHOBaHUS KaK OJJIEKTPONIUTHI, WX KiIacCHU(PHUKAIUS TO Pa3TUIHBIM
npu3HakaM. XUMHYECKHE CBOWCTBA OCHOBAaHUM B CBETE TEOPUM BJIEKTPOJIUTUYUECKON THCCOIUAIIWH.
PaznoxeHne HepacTBOPUMEBIX B BOJIE OCHOBaHH. OCHOBHBIE CTIOCOOBITIONYYEHUSI OCHOBAHUH.
[TpodunsHbie U mpodeccnoHanbHO 3HAUYMMBIE 3JIEMEHTHI cojepkanus. [IpaBuna pazbaBieHus cepHoOU
KHUCIIOTHL. Mcronp30BaHne CEepHOM KHUCIOTHI B MPOMBIIIIEHHOCTH. ElKue menoun, ux MCroiab30BaHUE B
IIPOMBINUIEHHOCTH. ['allieHas u HeranieHasi U3BECTh, MX IPUMEHEHNE B CTPOUTEIIbCTBE
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Comu n ux cBoictBa. Conu Kak 2J1eKTpoJuThl. CoNM CpeaHuE, KUCIbIE M OCHOBHBIC. XHMHUYECKHUE
CBOWCTBA COJIC B CBETE TEOPHUH JIICKTPONUTHYECKOW mucconuanuu. CrocoObl TMONydeHUs COJISH.
I'maposnus cosneil.

Oxkcunel 1 ux cBoiictBa. ConeoOpasyromue U HecoleoOpasywomue okcuabl. OCHOBHEBIE, aM(pOTEepHBIE U
KHUCJIOTHBIE OKCH/IbI. 3aBUCUMOCTh XapaKTepa OKCUa OT CTETIEHU OKUCIIEHUs 00pa3yrollero ero MeTauiia.
XUMHYECKUE CBOMCTBA OKCUAOB. [lonyueHne OKCu10oB.

[TpodunpHbie U npodeccnoHalbHO 3HAUYMMBIE AIIEMEHTHI cojliepkaHus. ['urnc u anebacTp, TUIICOBAHUE.
ITonstue o pH pacrBopa. Kucnas, menouynasi, HeWTpajibHasi cpefa pacCTBOPOB.

HpaKaneCRue 3aHATHUSA

['eneTndeckast CBA3b MEXKIAY KJacCaMU HEOPraHMYECKUX coeauHenuit.Yacts 1

I'eneTnyeckas cBs3b MEXKAY KJIaCCaMH HCOPIraHNYCCKHUX COCHHHGHHﬁ.qaCTL 2

JlabopaTopHble 3aHATHSA

CBoIicTBa KACJIOT U OCHOBAHUH

I'mpponus comnent.

Tema 1.6.
XVUMUYECKUE peaKInu

Conep:xanue yueOHOro MaTepuaJia

.JIeKIIHI/I, TCOPETHYCCKUEC 3aHATHUSA

Knaccudukanuss xuMuyeckux peaxkiuid. Peaknuu coeauHeHus, pa3ioKeHWs, 3aMeIlleHus, OOMeHa.
Karanutnueckue peakuuu. OOpatumble M HeoOpaTHMble peakuud. ['OMOreHHble U TeTepOTeHHbIE
peakuuu. DK30TepMUYECKHE M 3HJIOTEPMUYECKHE peaklMU. TeruioBoil 3PPeKT XUMHUECKUX PEaKIHil.
TepMOXUMHUUYECKUE YPaBHEHHUS.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CteneHb okucieHus. OKUCIUTENh W BOCCTAHOBJICHUE.
BoccranoButens u okucieHwe. MeToA JIEKTPOHHOTO OamaHca [Isl COCTaBIEHUS YpaBHEHUU
OKUCJIUTECIIBHO-BOCCTAHOBHUTECIIbBHBIX peaKHHﬁ.

[TIpodunpubie ¥ TPO(dEeCcCHOHATBFHO 3HAYMMBIE SJEMEHTHI cojaepkaHus. lloHaThe 00 dyeKTposuse.
DJIEKTPOJIN3  PaCIIaBOB. DJIEKTPOJIM3 PACTBOPOB. JNEKTPOIUTUYECKOE TMOJYYCHUE aATFOMHHUA.
[IpakTHdeckoe NpUMeHEHUE »dIeKkTponu3a. [anpBaHomnactuka. [ambpBaHocTterus. PadunupoBanue
OBETHBIX MCTAJIJIOB

CkopocTh XxuMuuecKkux peakiuil. IloHsTHE 0 CKOPOCTH XMMHYECKUX PEAKIUM. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKHX pEaKUUi OT pa3lnyHbIX (PaKTOPOB: MPUPOIbl PEArupyrolux BEHIECTB, UX KOHLEHTPALIUH,
TEMIIepaTypbl, IMOBEPXHOCTH CONPUKOCHOBEHHUS M MCIIOJIB30BaHUS KaTanu3aTopoB. OOpaTHMOCTh
XUMHYECKHNX peakiuil. OOpaTuMble 1 HEOOpAaTUMBbIE peaki. XMMHUYECKOE PaBHOBECHUE U CIIOCOOBI €ro
CMELIECHUS.

ITpopmibHble W mpodeccHOHATbHO 3HAaYMMble 31eMeHThl coaepxkaHusd. Karamus3. T'oMoreHHele u
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rereporesnsle Karaiauszatopbl. IIpomotopsl. Kartamutnueckue sapl. WMuruburopsl. IlpousBoactso
aMMHaKa: ChIpbe, alnmaparypa, Hay4Hble [IPUHIINIIBL.

JlabopaTopHble 3aHATHS

THUIBl XMMMUECKUX PEaKLIUM. 2
Tema 1.7. Conep:kanue y4eOHOT0 MaTepuaJia 16
Mertaiuibl 1 HEMETAILIbI Jlekumu, TeopeTHYEeCKHE 3AaHATHUS
Meramipl. OCOOEHHOCTH CTPOCHHMSI aTOMOB U KpHUCTALIOB. (DuU3MUECKHE CBOMCTBA METAJUIOB. 2
Knaccudukanus MeTannoB MO pa3iuyHbIM TNpU3HAKaM. XHUMHUYECKHE CBOWMCTBa  METaJIOB.
DNEKTPOXUMHUYECKUH Psiji HAIPSHDKEHUH METaJJIOB.
O6mue crnocoObl  momydyeHus  wmeramuioB. Ilonstme o  meramnypruu. [lupomerammyprus, 2
TUAPOMETAJUTYPrus U 3aeKTpoMeTaryprust. CriaBbl UEpHbIE U LIBETHBIE.
[TpodunpsHbie U TpodhecCHOHATBEHO 3HAUUMBIE 3JIEMEHTHI cofiepkanus. Koppo3us MeTannoB: XuMU4yecKas
U DJEKTPOXMMHYECKasi. 3aBUCHUMOCTb CKOPOCTH KOPPO3HH OT YCIOBUM OKPYXAIOIIEH Cpeabl.
Knaccudukanus KOppo3uu METaUIOB MO pa3iuyHbIM MNpu3zHakaMm. CrnocoObl 3alluThl METAIIOB OT
Koppo3uu. [Ipon3BoACTBO UyTryHa U CTaJIH.
Hemerannsl. Oco6eHHOCTH cTpoeHHs aToMOB. HemeTansisl — mpocThie BeliecTBa. 3aBUCUMOCTb CBOMCTB 2
TaJIOTEHOB OT HUX IMOJIOKEHUsI B Iepuogudeckoi cucteme. OKHCIUTENbHbIE M BOCCTAHOBUTEIbHBIE
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOXKEHUS B ALY MIEKTPOOTPULATEIBHOCTH.
[IpoduneHple U mnpodeccHoHAIbHO 3HAYUMBIE 3JEMEHTHl conepkaHud. [lomydyeHne HemeTawioB 2
(pakLMOHHOM NMEePEeroHKOH JKUIKOTO BO3/yXa U 3JIEKTPOIU30M PACTBOPOB MM PACIIIIaBOB AJIEKTPOJIHUTOB.
CunukartHasi IpOMBIIUIEHHOCTh. [Ipon3BOICTBO CEpHOM KUCIOTHI.
IIpakTnyeckue 3aHATHS
Pemenue 3a1ay Ha MpaKTUYECKUIM U TEOPETUUECKUN BBIXO MPOIYKTa PEAKILINH. 2
JlabopaTopHble 3aHATHS
[Tonyuenue u cBoiicTBa okcuza yriepona (1V) 2
Pemenue skciepuMeHTaNBHBIX 3a1a4 2
Pemenue sxcriepiMeHTaIbHBIX 3aa4 2
Il cemecTp
Pasznea 2. 62
Opraanyeckasi XuMust
Tema 2.1. Copepxxanue y4yeOHOro MmarepuaJia 8

OCHOBHEBIE TOHATHUSA

JIeKIII/II/I, TCOPECTHYCCKUEC 3AHATHA
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oprannueckoil xumuu U | [Ipeamer opranumdeckoilt xumuu. I[IpupogHble, HCKYCCTBEHHBIE U CHHTETUYECKHE OpraHHYECKHe 2
TEOPHSI CTPOCHHS BemecTBa. CpaBHEHHME OpPraHMYECKHUX BEIIECTB C HEOPraHWYECKHMMHU. BajgeHTHOCTh. XUMHUECKOE
OpraHUYECKUX CTpOEHHE KaK MOPSAJOK COEAMHEHUS aTOMOB B MOJIEKYJIbI IO BaJICHTHOCTH.
COCIMHEHUN Teopust crpoeHuss opraHuueckux coeauHeHuil A.M.bytiepoBa. OCHOBHbBIE TOJOXEHHUS TEOPUU
XUMHYECKOro crpoeHus. M3omepuss u u3omepbl. Xumuueckue (OpMynbl W MOJAETH MOJIEKYN B
OPraHU4eCKON XUMHH.
Knaccudukanus oprannueckux Bemects. Kiaccudukaiiys BenecTs no CTpOSHHUIO YIIEPOJIHOTIO CKeleTa 2
U HAUTNYUIO QYHKIIMOHATIBHBIX rpymni. ["'omonoru u romonorus. Hagana Homenknatyper [UPAC.
Knaccudukanus peakuuid B OpraHMyeckoil Xumuu. Peaknum mnpucoeauHeHUs (TUAPUPOBAHUSA,
TaJIOTCHUPOBAHUS, THIPOTATOTCHUPOBAHUS, THIpaTanuu). Peaknum OTIICIUICHHUS (JIETUAPUPOBAHUS,
JETUIpOraloreHUPOBaHuUs, AeruapaTtanun). Peakuuu 3amenienus. Peakiy nusomepusanuu.
[Tonstne o cybctpare m peareHTe. Peakiuy OKHCICHHS M BOCCTAHOBJICHHS OPTaHMYECKUX BEIECTB.
CpaBHeHue KiacCU(PUKAIMM COCOUHEHHM M KiIaccu(UKAMU pEakiuid B HEOPraHHYECKOH U
OPraHN4YeCKO XUMHUHU
IpakTuyeckue 3aHATHS
Cocranenue (Gpopmys1 TOMOJIOTOB U U30MEPOB. 2
JlaboparopHble 3aHATHUS
OO6Hapy:xeHue yriaeposia ¥ BoJ0poja B OpraHUYeCKUX COeTMHEHUSX. 2
Tema 2.2. Conep:xxanue yueOHOTro MaTepuaJia 14
YTIeBOfOpOBI ¥ X JleKuuu, TeopeTHYecKHe 3aHATHS
TIPUPOAHbIC Aunkansl. TOMOJIOTHUYECKHI Ps/l, K30MEPHSI U HOMEHKJIATYpa AIKAHOB. XUMHUYECKHE CBOMCTBA AIKAHOB 2
HCTOYHHKH (MeTaHa, 3TaHa): FOpPeHKeE, 3aMEEHUE, PasJIoKEHUE, AeruaprupoBanue. [IpuMeHeHne alKkaHOB Ha OCHOBE
CBOMCTB.
AnKeHbl. OJTWJIEH, ero moilyuyeHue (ICTUAPUPOBAHMEM OJTaHA, JEMOJUMEpH3AIUEH MOIUITHIICHA). 2
I'omonoruyecknii psz, U30MepHUs, HOMEHKIIATypa AJIKEHOB. XMMHUYECKHE CBOWCTBA ITWICHA: TOPEHHE,
KaueCTBeHHbIE peaknuu (oOecrBeynBaHHWEe OpPOMHOM BOJABI W pacTBOpa IME€pPMaHTaHaTa Kallusf),
THIpaTamys, noaruMmepusanus. [I[puMeHenne 3TuIeHa Ha OCHOBE CBOWCTB.
[TpodunpHbIe M PO ecCHOHaTBHO 3HAYMMBIE dJIeMEHTHI conepkanus. [Ipasuno B.B.MapkoBHHKOBA.
Apenbl. benzon. Xumuueckue cBoWcTBa O€H30J71a: FOPEHHE, PEAKIMU 3aMelleHUs (TaJoreHHpOBaHUE, 2

HUTPOBAHUE.
[IpodpunbHble U MpodecCHOHATBFHO 3HAYMMBIE SJIEMEHTHI cojaepkaHus. TpumepHu3alus auneTwieHa B
o6enzon. [lonarue 06 skcrpakmuu. BoccranoBineHne HUTpoOEH30Ja B aHWIMH. [ OMOJOTHYECKHMHA P
apeHoB. Tonyon. HurpoBanue Tosryosna. Tporun
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[TpuponHbIE MCTOYHMKM YIJIEBOAOPOAOB. [IpuponHelii ra3: cocras, NIPUMEHEHHE B KadyeCTBE TOILIMBA.
Hedts. CoctaB u nepepaborka nedru. [leperonka negru. HegrenpoayKkTsl.

[TpodmibHble M NpodecCHOHAIBHO 3HAYMMbIE 3JIEMEHTbl cozepkaHus. OCHOBHBbIE HAIPABICHUS
IPOMBIIIJICHHOH mepepaboTku nmpupoaHoro ras3a. [lomyTHblil HedTaHOI ra3, ero nepepadorka. [Ipomeccs
IPOMBIIIICHHOHN nepepaboTki He(pTH: KPEKUHT, pudopMuHr. OKTaHOBOE YMCIO OCH3MHOB M LIETAaHOBOE
YHUCJIO AU3€EIBbHOTO TOIMBa. KOKCOXMMUYECKOE POU3BOICTBO U €r0 NPOIYKIUs

HpaKaneCRne 3aHATHUA

M30omepus 1 HOMEHKJIATypa yrileBOJI0pPOJI0B

I'eneTnyeckas cBs3b MEKAY YTJIICBOAOpOAaAMU

JlabopaTopHble 3aHATHSA

HonyquHe ancTuJICHa U U3YUYCHUC CTO CBOICTB

Tema 2.3.
Kucnopon
coJiepKalime
OpraHNYEeCKHe
COEIUHEHUS

Coaep:xxanue yueOHOro MaTepuaJia

24

JIeKIlI/II/I, TCOPECTHYCCKHUEC 3AHATHUSA

Crnuprtel. Ilonydenune staHona Opo’keHHEM TJIFOKO3bl M THApaTalued TuieHa. ['uapokcuiabHas rpymmna
Kak (yHKIMOHabHas. [loHsATHE O MpeaeNbHbIX OTHOATOMHBIX CIIUPTAaX. XMMHUUECKHE CBOMCTBA ITaHOJA:
B3aMMOJICIICTBUE C HAaTpueM, OOpa30BaHME INPOCTHIX U CIOXKHBIX 3(PHUPOB, OKHCICHHE B aJbAETHI.
IIpuMeHeHne 3TaHONa HA OCHOBE CBOMCTB. AJIKOTIOJIM3M, €0 IMOCJIEACTBHUS Ul OPraHW3Ma 4YeIOBEKa U
npenynpexaeHue. [NmnepuH Kak MpencTaBUTelb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOT'0aTOMHBbIE CIUPTHI. [IpuMenenue rnunepuHa.

[TpoduibHble M mpodeccHoHaNnbHO 3HAYMMBIE 3JEMEHThl COAEp)KaHUs. METWIOBBI CIUPT M €ro
UCIIOJIb30BAHNE B KAueCTBE XWUMHYECKOrO ChIpbs. TOKCHMYHOCTP METAaHOJIA W IIpaBuia TEXHUKHU
0€30MacHOCTH MpH paboTe ¢ HUM. DTUIICHTIUKOIb M €ro MpuMeHeHHe. TOKCHYHOCTh STHICHIIMKOMIS U
IpaBHJia TEXHUKHU 0€30MaCHOCTH MpHU pabOTe C HUM.

®enoi. Ousnyeckue U XUMUYECKHE CBOMCTBA (peHosa. B3anMHOe BIHMsTHUE aTOMOB B MOJIEKYJie heHoIa:
B3aMMO/IEICTBHE C THAPOKCHUIOM HATPHs U a30THOM KuciaoTol. [Ipumenenue eHona Ha OCHOBE CBOMCTB.
Anpaeruasl. [lonarue o0 anpaerunax. AjabAeryanas rpynna kak GyHkuoHansHas. opmanbaeru u ero
CBOICTBa: OKHCIIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMH CIHPT.
[TonydyeHue anpaeruaoB OKHCICHHEM COOTBETCTBYIOIIMX chupToB. [IpuMeHeHue Qopmanbieruaa Ha
OCHOBE €T0 CBOMCTB.

[IpopmibHeie W TpodECCHOHATBHO 3HAYMMbIE 3JEMEHTHl conaepkanus. llomydenue ¢enona u3
MPOJYKTOB KOKCOXHMHYECKOTO MpOU3BOJACTBa M W3 Oenszona. [lomukonneHcauust dopmanpaeruga c
¢denonom B GpenonopopmManbaeruinyo cMony. Aneranbaerus. [loHsaTue o KeToHax Ha MpUMeEpe aleToHa.
IIpuMeHeHne aneToHa B TEXHUKE U TPOMBIIUICHHOCTH.
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Kap6onoBeie kucnorel. [lonsitue o KkapOOHOBBIX Kuciorax. KapOokcunpHas Tpymma — Kak 2

¢dbyHKIIMOHATBHAS. ['OMOIOTHYECKUI PSJT TIPEEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydyeHue

KapOOHOBBIX KHUCJIOT OKHUCJICHHEM ajibJeTHA0B. XHUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIue

CBOICTBa ¢ MUHEPATHHBIMU KHUCIIOTaMHU M peakius 3Tepudukanuu. [[puMeHeHne yKCyCHON KUCIOThI Ha

OCHOBE CBOMCTB. BrICIINe )KUpPHBIE KUCIOTHI HA IPUMEpPE MaJIbMUTHHOBON U CTEAPUHOBOIA.

[Tpodunpabie ¥ TpodecCHOHATLHO 3HAYMMBIC JJIEMEHTHI COjep)aHus. MHoroo0Opa3ue KapOOHOBBIX

KHUCJIOT (IaBEJICBOM KHUCIOTHI KaK JIByXOCHOBHOM, aKPUJIOBOM KHCJIOTHI KaK HENpeAeIbHON, OEH30MHON

KHCJIOTHI KaK apOMaTHYECKOI

Crnosxuble 3¢upsl u xupsl. [lonydenne cinoxubx 3¢upoB peakuueit atepudukanuu. Crnoxuasie 3QUps B 2

npupojie, ux 3HaueHue. [I[puMeHeHne CI0KHBIX 3(PUPOB HA OCHOBE CBOMCTB. JKUPBI KaK CIIOKHBIE 3(PHUPHI.

Knaccudukanus xupoB. XUMHUECKHE CBOWCTBA KUPOB: THIPOJIU3 U TUAPUPOBAHHE >KUIKUX KUPOB.

IIpuMeHeHne KUPOoB HAa OCHOBE CBOMCTB. MbLia.

[Ipodunpupie ¥ mpodeccHnoHaTbHO 3HAUYMMBIE AJIEMEHTHI cojepkanus. llinenkooOpasyromue macia.

3ameHa )KMPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETUYECKHE MOIOIIINE CPE/ICTBA.

YrneBoabl. VYTrneBoAbl, WX KIacCU(pUKAIMA: MOHOcaxapuIbsl (TJII0K03a, (pykTo3a), aucaxapuibl 2

(caxapo3a) u moaucaxapuibl (Kpaxmai U 1eUTio3a). [1ioko3a — BEMIeCTBO ¢ TBOMCTBEHHON (DYHKITHEH

— ampJeruAoCnupT. XHUMHUYECKHE CBOICTBA TJIIOKO3bl: OKHCJIEHHE B TIJIIOKOHOBYI) KHCIIOTY,

BOCCTAaHOBJICHHE B COPOUT, CIUPTOBOE OpoxeHue. [I[pruMeHeHne TiII0K03bl Ha OCHOBE CBOMCTB. 3HAUCHHUE

YIJIEBOJOB B KMBOW MPHUPOJE U )KU3HU uenoBeka. [[oHsATHE 0 peakusax MOJUKOHJAEHCAMU U TUAPOIN3a

Ha IpUMEPE B3aUMOIIPEBPAIICHHI: TIIIOK03a <> MOJIHCaxapuI.

[IpodunpHbie W TPOdEecCHOHATBFHO 3HAYMMBIE SJIEMEHTHI cojepkaHus. MOIOUHOKHCIOE OpoKeHue

r1r0Ko3bl. Kucnomosnounsie mpoayktel. CunocoBanue kopmoB. HurpoBanue nemntomno3sl. [TupokcuuH.

IIpakTnyeckue 3aHATHS

N3omepus 1 HOMEHKIIaTypa CIIUPTOB, aJIbJIETH/IOB, KAPOOHOBBIX KUCIIOT. 2

W3omepust 1 HOMEHKIJIATypa CI0XKHBIX ()UPOB 2

['eneTnyeckast CBA3b MEXKIY KUCIOPOICOACPKAITUMU COETUHEHUSIMU. 2

JlabopaTopHble 3aHATHS

XUMHUYECKUE CBOMCTBA aJbJETU]IOB 2

XHUMHUYECKUE CBOMCTBA KapOOHOBBIX KHUCIIOT 2

XUMHUYECKUE CBOMCTBA YIJIEBOAOB 2

XUMHUYECKUE CBOWCTBA YIJIEBOJAOB 2
Tema 2.4. Conep:kanue y4eOHOT0 MaTepHuaJa 16

AsorcozepiKaue Jlekuuu, TeopeTHYecKne 3aHsI THsI
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OpraHUYECKHE
coenuHenus. [lomumepsl

Awmunsl. [lonarue 06 amunax. Anudaruyeckue aMUHBI, UX KJacCU(pUKalUsi U HOMEHKIATypa. AHUIUH
KaK OpraHu4ecKOe OCHOBAHUE.

HOJIyquI/Ie dHWJINHA U3 HI/ITp06€H30J'Ia. HpI/IMeHeHI/IC aHWJIMHA Ha OCHOBE CBOMCTB.

AMUHOKHCIOTBL. AMHUHOKHCIIOTHI KaKk amMQoTepHble, NTU(YHKIIMOHAIBHBIC OPTaHUYECKUE COCAMHCHHS.
XHWMHYECKUE CBOMCTBA aMHHOKHCIIOT: B3aMMOJICHCTBHUE C IIEI0YaMH, KUCIOTaMH H JAPYT C JIPYyrom
(peakuus nonukoHAeHcaluu). llentuanas cBsi3b U noaunentuasl. [[puMeHeHre aMUHOKUCTIOT HA OCHOBE
CBOMCTB.

benku. [lepBuuHasi, BTOpUYHAsA, TPETUYHAS CTPYKTYPHI O€JIKOB. XHMMHUYECKHE CBOIICTBA OEITKOB: TOPEHUE,
JIeHaTypalus, THPOJIn3, [IBETHbIE peaklnu. bruonornyeckue pyHkuuu 6€1KoB

IIpakTHyecKkue 3aHATHS

I'eneTmueckas CBI3b MCXKAY KJIaCcCaMH OPraHM4YCCKHUX COCIIPIHCHHfI.

JlabopaTropHble 3aHATHUS

HccnenoBanue cBOWCTB aMUHOKUCIIOT

XuMnyeckue cBOHCTBa OEJIKOB

Pemienue OKCIICPUMCHTAJIbHBIX 3a/1a4. Pacno3naBanue mimactMace

N (N[N

BCEI'O:

128

Jljis XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAytonne 0003HAUeHUS:
1. o3HakoMHTENbHBIH (y3HaBaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. penpOAYKTHBHBIHN (BBITIOHEHUE IEATEILHOCTH 10 00pa3Ily, HHCTPYKIIUH UM MOJT PYKOBOJCTBOM);

3. IPOAYKTUBHBIN

(HHaHI/IpOBaHI/IC u CaMOCTOATCIIbBHOC BBIIIOJIHCHHUC ACATCIIBHOCTH, peUICHUC HpO6JIeMHLIX
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2.3. XapaKTepuCTHKA OCHOBHBIX BH/I0B YU4eOHOI 1esiTeIbHOCTH CTY1eHTOB

Conep:xanue o0yueHust

XapaKkTeprCcTHKA OCHOBHBIX BH/IOB [eITeJIbHOCTH CTYAECHTOB
(Ha ypoBHe yueOHBIX JAelicTBHIi)

Baxxkueiinime
XHUMHYECKHE MOHATHSA

VYMeHue faBaThb  OIpeNeNeHHEe U ONEpUpOBaTh  CIEAYIOIUMHU
XUMUUYECKUMH TOHATUSMHU: BEUIECTBO, XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJbHbIE AaTOMHAasi M MOJIEKYJSpHas Macchl, HOH,
QJJIOTPOIHUSI, U30TOIBl, XUMUYECKAsI CBSI3b, JIEKTPOOTPULATENILHOCTD,
BaJICHTHOCTh, CTENEHb OKUCIIEHUS, MOJIb, MOJIIpDHAsl Macca, MOJIIPHbBII
00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs, paCTBOPBI, JEKTPOIUT U HENIEKTPOJIUT,
ANEKTPOJIUTUYECKAST JTUCCOLMALUSA, OKHUCIUTENIb M BOCCTAHOBUTEINb,
OKHCJICHHE U BOCCTAHOBIIEHHE, TEIUIOBOH 3(h(eKT peakiuu, CKOpocTh
XUMHUUYECKON peaKlMM, KaTalu3, XUMUYECKOE PABHOBECHE, YTIIEPOIHBIN
CKeJIeT, (PyHKIIMOHAJIbHAs IPyNIa, H30MEpHsl, TOMOJIOTHsI

OcHOBHBIE 3AKOHBI
XUMHH

@opMyIHpOBaHUE 3aKOHOB COXPAaHEHUS MacChl  BEIIECTB U
MOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBKA INPUYMHHO-CIEACTBEHHOMN
CBSI3U MEXK/y COJICpKAHUEM 3THUX 3aKOHOB U HAITMCAaHUEM XHMUUYECKHX
dbopMyn W ypaBHEHHH. YCTaHOBKA SBOJIOIHOHHOM CYIIHOCTU
MEHJICIICEBCKOH W COBPEMEHHOW (HOPMYJIMPOBOK TEPUOIAICCKOTO
3akona J[. W. MengaeneeBa. OObsicHEHHE (PUIUYECKOTO CMBICIA
CUMBOJIMKH TEPUOANYECKON TAOIUIBI XUMUYECKHX 3iemMeHToB . .
MenzeneeBa (HOMEPOB 3JIEMEHTa, IMEPHOJa, TPYMNIbI) MU YCTaHOBKA
MPUYUHHO-CIICACTBEHHON CBSI3M  MEXKAY CTPOCHHEM aroMa H
3aKOHOMEPHOCTSIMU U3MEHEHHUS CBOMCTB RJIEMEHTOB U OOPa30BAHHBIX
MMH BEIIECTB B NEPHOJAX M Tpymmnax. XapaKTepUCTHUKa SJIEMEHTOB
MasblX M OONBIIMX IMEPHOJOB MO UX MoJIoKeHuto B [lepuonnyeckoit
cucreme /.M. Menneneesa

OcHoBHBIE TeopuH
XUMHH

YcTaHOBKa 3aBUCHMOCTH CBOWCTB XMMHUYECKHX BEILECTB OT CTPOCHHUS
aTOMOB 00pa3yloIIMX WX XHMHUYECKUX DJIEMEHTOB. XapaKTepHUCTUKa
BAKHEUIINX THUIIOB XUMHUYECKHX CBSA3€M M OTHOCHUTEIIBHOCTU DJTOHI
tunosorud. OOBbsSCHEHHE 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa M CTPOEHUs KPUCTAUIMUECKUX pemeTok. dopmynuposka
OCHOBHBIX IIOJIOKEHUN TEOPUHU DIIEKTPOIUTHYECKON IHUCCOLMALNNA U
XapaKTEePUCTUKAa B CBETE JTOM TEOPHUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX coeAMHEHUN. POpMYIMPOBKA OCHOBHBIX MOJIOKEHHUN
TEOPUM XUMHUYECKOTO CTPOEHUs OpPraHUYECKUX COCAUHEHUN W
XapaKTEPUCTUKAa B CBETE 3TOM TEOPUHM CBOMCTB OCHOBHBIX KJAaCCOB
OpPraHUYECKUX COCIMHEHUN

Baskueilinime BemecTrsa
H MaTepHaJIbl

XapakTepucTuka COCTaBa, CTPOCHHs, CBOWCTB, TIIOJNYyYECHHS U
npuMeHeHuss BaxkHeimux metamwioB (IA u IIA rpymnm, amomuHus,
kKejle3a, a B ECTECTBEHHO-HAy4yHOM Mpo¢uie U HEKOTOphIXx d-
9JIEMEHTOB) M MX COEJUHEHUH. XapakTepUCTHKa COCTaBa, CTPOEHUS,
CBOMCTB, MOJTyYEHUS U MpUMEHEHHs BakHeHmmx HemeTaos (VIII A,
VIIA, VIA rpymnm, a takke azota u (ocdopa, yriaepona U KpeMmHus,
BOJIOPO/A) M WX COCOWHEHUN. XapaKTepUCTHUKA COCTaBa, CTPOCHUS,
CBOMCTB, IIOJyYE€HHUs W IPUMEHEHMS  BaXKHEUIIUX  KJIACCOB
YTJIEBOIOPOAOB (AJIKAHOB, IUKIIOAKAHOB, AJIKEHOB, AJIKWHOB, apEHOB)
U uxX HauOojee 3HAYMMBIX B HAPOJHOXO3AWCTBEHHOM IUIaHE
MpeicTaBuTeNed.  AHAJOTMYHAs ~ XapaKTEepUCTHKAa  BaKHEMIINX
NPEACTAaBUTENECH  APYIHX KIACCOB  OPraHMYECKUX  COCIMHECHMIA:
METaHOJIa M 3TAaHOJIA, CJIOXHBIX 3(QHUPOB, KMUPOB, MbBUI, aJbJAETHIOB




(bopmanbaeruaoB U aneTaabAeTH/Ia), KETOHOB (areToHa), KapOOHOBBIX
KHUCHOT (YKCYCHOW KHCIOTBI, IJIi €CTeCTBEHHO-HAYYHOTO Mpoduis
MpeICTaBUTENe  APYrUX  KIAcCOB  KHUCIOT), MOHOCaxapHIoB
(raroKo3bl), aucaxapuioB (caxaposbl), MOJNIHMCAaxapuloB (Kpaxmayia u
LEJUTIONIO3b]), aHWJIMHA, AMHHOKHUCIIOT, OCIIKOB, HMCKYCCTBCHHBIX U
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYEeCKHH SI3BLIK U
CHMBOJINKA

Hcnonws3oBanne B ydyeOHON W TpodecCHOHATBHON JeATEIBbHOCTH
XMMHYECKUX TEPMHHOB M CUMBOJIMKH. HazBaHME M3y4EHHBIX BELIECTB
10 TPUBHUAIBHOW WM MEXIYHAPOJHOW HOMEHKIJIATYpE M OTpa)KE€HUE
CcOoCTaBa JTUX COCAWHCHHU C TMOMOIIBI0 XUMHYECKHX (HOPMYIL
OtrpaxxeHHe XHUMHYECKUX IIPOLIECCOB C TMOMOIIbI ypaBHEHUI
XUMHYECKHUX PEAKIUI

XuMHYecKHe peakunu

OOpsicHEHHE CYIIHOCTH XMMHUYECKHX ImporeccoB. Kiaccudukarms
XUMUYECKUX PEAaKLUN 110 pa3IMYHbIM IPU3HAKAM: YHUCIY U COCTaBY
IIPOAYKTOB M PEareHTOB, TEIUIOBOMY 3(QQeKTy, HampasieHuto, (ase,
HaJIM4YMIO KaTaJIU3aTopa, U3MEHEHUIO CTEIICHEN OKHUCIICHHS DJIEMEHTOB,
00pa3yIoIMX BelIeCcTBa. Y CTaHOBKA IPU3HAKOB OOLIET0 M Pa3IM4HOro
B TUIIOJIOTMM PEAKLUUN I HEOPraHUYECKOM M OPraHMYECKOW XMMHHU.
Knaccugukanus BelecTB M MPOLECCOB € TOUYKH 3PEHUS OKUCICHUS-
BoccTraHoBJeHUs1. CocTaBieHUE YpPaBHEHHUM pEaKUMid C TIOMOIIBIO
MeToza 3JIeKTpOHHOro OanaHca. OOBsACHEHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM PEaKUMH M II0JOKEHHS XHMHYECKOIO PaBHOBECUS OT
pa3nuyHbIX (PaKTOPOB

XyuMuuyecKkuu BrinosiHeHNE XUMUYECKOTO AKCIIEPUMEHTA B MOJHOM COOTBETCTBUU C
IKCIEPUMEHT npaBujiaMu  OezomacHocTd. HaOmronenuwe, ¢ukcanus W ONHUCAHHE
pe3yJIbTaTOB MMPOBEJCHHOI0 YKCIEPUMEHTA
Xumuueckas [IpoBeaeHNE CaMOCTOSATEIHLHOTO MOMCKA XUMUYCCKON HMHGOPMAIUHU C
uHpopMaLUA WCIIONB30BAHUEM  PA3JIMYHBIX HCTOYHMKOB  (HAYYHO-TIOMYJISIPHBIX

W3JIaHUH, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonb30BaHWe KOMIIBIOTEPHBIX TEXHOJOTUN i 00paboTKH H
nepeayd XMMHUYECKOM HMHpOpMallMM U €€ MPEeICTaBICHHUS B
pa3nnyuHbIX (opMax

Pacuernl mo

YcTaHoBKa 3aBUCHMOCTH MCKOY Ka4eCTBEHHOM M KOJHWYECTBEHHOMU

XUMHYECKHUM CTOPOHAMHU XMMHUYECKUX OOBEKTOB U MPOIECCOB. PelieHne pacueTHbIX
dopmynam u 3aJa4 0 XMMUYECKUM (opMysiaM U YpaBHEHUSM

YPABHEHHUAM

IIpoduibHoe u OOBsACHEHNH XUMUYECKUX SBJICHUH, IPOUCXOSAIIUX B IPUPOJE, OBITY
npogeccuoHaIbLHO 1 Ha npousBojacTBe. OnpeaeneHre BO3MOXKHOCTEH MPOTEKaHUs

SHAYMMO€ COACpPKaHuEe

XMMUYECKUX MPEBpAIIeHUH B pa3IMyHbIX yciaoBusax. CobmoaeHne
IIPaBIJI SKOJIOTUYECKH IPaMOTHOTO MOBEACHUS B OKPYXKAIOIIeH cpere.
OneHka BIMSHUSA XMMUYECKOTO 3arpsi3HEHUS OKpY Karollel cpebl Ha

OpraHM3M 4YeJIoBeKa U Ipyrue *uBble opraHu3Mbl. CobmoieHne
MpaBUiI 0€30MaCHOTO OOIIEHUS C TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, JTAOOPAaTOPHBIM 000pynoBaHueM. [1oAT0TOBKA pacTBOPOB
3aJJaHHOM KOHIIEHTpaluu B OBITY U Ha Mpou3BoAcTBe. Kputnueckas
OIIEHKa JIOCTOBEPHOCTH XUMHUYECKOHN WH(POPMAIIHNH, TIOCTYTAIOMIEH 13
pa3HBIX HCTOYHHUKOB.
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3. YCJIOBUS PEAJIM3AIIMUA PABOYEM ITPOT'PAMMbBI YYEBHOM JUCHUILIAHBI

3.1. Tpe6oBaHuA K MUHMMAJIbHOMY MAaTEPHAIbHO-TEXHHYECKOMY 00ecre4YeHn 10

OcBoeHne mnporpaMMbl y4eOHON JUCHMIUIMHBI «XHUMHs» IpeanojaraeT Hajludue B
npodeccuoHaIbHON 00pa30BaTENbHON OpraHU3alty, PeaTn3yIouiel 00pa3oBaTeIbHYI0 IPOTPaMMy
cpenHero obmiero oopazoanus B npenenax ocBoeHus OITOIT CIIO na 6a3ze 0CHOBHOTrO 00IIEro
o0Opa3oBaHus, KAOMHETAa XUMHUH € JTabopaTopueil U 1ab0paHTCKOM KOMHATOM.

ITomemienne xabuHeTa XUMMH, J1aOOpaToOpuil M Ja0OPAaHTCKOM KOMHATBI yJIOBJIETBOPSET
TpeOoBanusM CaHuTapHO-3MUEMUOIOrnYeckux npasui U HopMaTuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHarnienre yueOHOro KabnHera:

. [0CaJI0YHbIe MECTa MO KOJIHYECTBY CTY/ICHTOB;

. pabouee MecTO IpernoaBaTels,

. MeYaTHbIC U SKPAaHHO-3BYKOBBIE CPEICTBA 00YUCHHS,

. 3JIEKTPOHHBIE YU€OHBIE MAaTEPUAIIBI 10 XUMHH.

TexHnuueckue cpeacTBa 00y4eHUS:

. MYJIbTUMEANITHOE 000pYI0BaHHUE;

. koMIuiekT DVD nuckoB ¢ yueOHbIME (priIbMaMu 110 XUMHUH;

. NHrepHer.

O6opynoBanue 1abopaTopuu U pabounx MeCT J1adopaTOpUU:

. KOMILIEKT JIAOOPAaTOPHBIX CTOJIOB;

. BBITSDKHOM 1IKad;

. KOMIUIEKTBI JIaDOpaTOPHOW MOCY.bl, OOOPYNOBaHUS M PEAKTUBOB HA KayKIbli
71a00paTOPHBII CTOJ IO COOTBETCTBYIOIINM TEMaM;

. HaTypaJIbHblE OOBEKTHI, MOJENIM, NpuOOpel U HAOOPHI [UIsI IOCTAHOBKU
JEMOHCTPAIIMOHHOTO 3KCIIEPUMEHTA,;

. BCIIOMOTATENIbHOE 000PYI0BaHNE U WHCTPYKIINH.

ITpu peanuzauuu paboueit mporpammsl yueOHON aucuumuinabl OY/[.11 «Xumus» mMoxer
OBITh HCITIOJIB30BaHO Mporpammuoe obecrieuenue Big Blue Button (BBB), Moodle, SI-auck.

3.2. Aupopmanuonnoe odecrneyenne o0yuenus. [lepeuenb pekoMeH1yeMbIX Y4eOHbIX
n3nanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIHLHON JUTEPATYPbI

OcHoOBHas nUTEpaTypa:

1. Jlyneiiko, T. I'. Xumus : yueOnuk ans CIIO / T. I'. Jlyneiiko, O. B. [1g6710, E. A.
PemernukoBa. — CapatoB, Mocksa : IIpogobpazoBanue, At [Iu Ap Menua, 2020. — 308 ¢. —
ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr : onextpoHsbii // Lludposoit
obpazoBarenbHbIil pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/94217.html
(mata oOpamenus: 12.04.2022). — Pexum jgoctyma: uisi aBTopusmp. mosb3oBateneit. - DOI:
https://doi.org/10.23682/94217

2. [Tenuna, B. U. Oprannyeckas xumus : yueOHoe nocooue nns CIIO / B. U. Ilenuna,
0. IO. Adanaceena, O. B. JlaBpentseBa. — Caparos : [IpooOpa3zosanue, 2021. — 136 ¢. — ISBN
978-5-4488-1241-5. — Tekcr : anextponHbIit // Lndpooit oopa3zosarenbublii pecypc IPR SMART
: [caiir]. — URL: https://www.iprbookshop.ru/106839.html (mara oGpamenus: 12.04.2022). —
PesxuMm moctyma: muis aBTopu3up. mosb3osareneii. - DOI: https://doi.org/10.23682/106839

JlomoHUTENBHAS TUTEpaTypa:

1. Oprannveckas xumus : npaktukym ans CIIO / coctaButenu T. A. Poaguna, 0. A.
I'yxxens. — CapatoB : [IpodobpazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8. — Tekcr :
anektponnbli // Iludposoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/105147.html (zara obpamenus: 12.04.2022). — Pexum goctyna: uis
aBTopu3up. monb3oBateneii. - DOI: https://doi.org/10.23682/105147

2. BpriTkoBa, A. JI. O0mas u Heoprauuyeckas xumus : npaktukym s CIIO / A. 1.
bpeitkoBa. — Capatos : IIpodoOpazoanue, 2020. — 124 c¢. — ISBN 978-5-4488-0687-2. —
Texcr : anekrponnsit // Ludposoii oGpazoBatensHbiii pecypc IPR SMART : [caiit]. — URL:
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https://doi.org/10.23682/106839
https://doi.org/10.23682/105147

https://www.iprbookshop.ru/92126.html (nata obpamenus: 12.04.2022). — Pexum moctyma: ajis
aBTOPHU3UP. MOJIH30BATENICH

WuTepHeT-pecypcsl
www.dic.academic.ru (OHJaiH-CIIOBapy ¥ SHIIUKIIOTICIIH).
www. biorosinfo.ru (o6miecTBo 6uorexHonoros Poccun).
WWW.nano-info.ru (yueOHble MaTepHalibl O pa3BUTHN HAHOTEXHOJIOTHH).
www.xumuk.ru (caliT 0 XuMun).
WWWw.uznaem.ru (KaTajaor CaiToOB HaIlIeTO HHTEPHETA).
www. pvg. mk. ru (o;mmnuana «I[lokopu BopoObeBbI TOpBD»).
www. hemi. wallst. ru (OGpa3oBaTenbHbIi CAaUT AJIS MKOTBHUKOB «XUMUS»).
www.alhimikov.net (O6pa3oBaTenbHBIN CAUT IS IIKOJIBHUKOB).
www. chem. msu. su (3aekTpoHHas OHOIMOTEKA IO XUMUM).
0. www.enauki.ru (HHTepHeT-U31aHue s yuuteneil «EcTecTBeHHbIe HAYKN ).
11. www. lseptember. ru (Meroauueckas razera «llepBoe ceHTIOPs»).
12. www. hvsh. ru (kypHan «Xumus B mkone»). www.hij.ru (kypHan «Xumus u
KUZHBY).
13. www.chemistry-chemists.com (37€eKTpOHHBIH KypHaT «XUMHUKH U XUMHS»).
14. 3BC «IPRbooks»

BOo~NoOR~WNE

3.3. MeTronnyeckoe ofecneyeHue 00pa3oBaTeIbHOIO mpomecca [JJsi 00y4eHHs
UHBAJHAOB U JIHI C OTPAHUYEHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcioBusl OpraHM3alid M COJIEp)KaHWE OOy4YeHHWS W KOHTPOJSI 3HAHWN WHBAJIHIOB U
oOyyatomuxcst ¢ OB3 no aucuuruivHe «XuUMHUS» ONPEAEISIOTCS MPOrpaMMON AMCLUIUIMHB,
aIalITUPOBAHHOM MTPH HEOOXOAUMOCTH JIJIsl 00YUEHUS YKa3aHHBIX 00yJaroIIiXCsl.

Opranuzanus o0y4deHus, TeKyIed U MPOMEXYTOUHONW aTTeCTallMy CTYACHTOB-MHBAINJIOB
u crygeHToB ¢ OB3 ocymiecTBiseTcss ¢ y4eToM OCOOCHHOCTEH ICHXO()HU3MYECKOTO Pa3BHUTHSA,
UH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3/I0POBbsl TAKUX O0YUYaIOIIHUXCS.

Hcxons u3 ncuxo@u3nueckoro pa3BUTHS U COCTOSIHUS 3710POBbsI CTYJE€HTOB-MHBAJIUOB U
cryaenToB ¢ OB3, opraHusyroorcs 3aHATHS COBMECTHO C JAPYIMMH OOYYaloIIUMHCS B OOIIMX
rpynmnax, HUCHOJb3Yysl COLMAbHO-aKTHBHBIE U pPEQIIEKCUBHBIE METOJbl OOY4YEHHS CO3/aHud
KOM(OPTHOTO MCHUXOJIOIMYECKOr0 KJIMMaTa B CTYJEHUYECKOM Ipymme Wi, MPUd COOTBETCTBYIOLIEM
3asBJICHUHM Takoro oOydaromerocsi, IO WHIUBUAYaJIbHOW THporpamme, KOTOpas sBISETCS
MOJIU(HUIMPOBAHHBIM BAPHMAHTOM OCHOBHOHM pabodel mnporpamMmbl JUCHMIUIMHBL. [lpu 3TOM
COJIep’KaHuE MPOrpaMMbl JTUCLUIUIMHBI HE H3MeHsAeTcs. V3MeHsIoTcs, Kak MpaBuiio, (HOpMbI
00y4YeHMsI U KOHTPOJISI 3HaHU, 00pa3oBaTeIbHbIE TEXHOJIOTHH U IUAAKTUYECKHE MaTepHAaIbL.

OOydeHue CTyIEeHTOB-MHBAIUIOB U CTyAeHTOB ¢ OB3 Taxke MOXET OCYLIECTBIATHCA
WH/IMBUYaJIbHO W/WJIM C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHII.

JlucraHuyoHHoe  oOyuyeHHMe  0oOecledrMBaeT  BO3MOXXKHOCTh ~ KOMMYHHUKalUd  C
npernojiaBaTeseM, a TakkKe ¢ JAPYrUMH 0O0ydaeMbIMH IOCPEACTBOM BeOMHApOB (Hampumep, C
UCIIOJIb30BAHUEM MPOTrpaMMbl  SKYPE), 9TO CMOCOOCTBYET CIUIOYEHHIO TPYIIbI, HAmpaBiseT
y4eOHYI0 TPpYIITy Ha COBMECTHYIO paboTy, 00CyXKAeHUE, IPUHATUE TPYIIIOBOTO PELICHHUS.

B yueOHOM mporiecce [Uisi MOBBIIICHUS] YPOBHS BOCHPHATHS M TNEepepadOTKH ydeOHOI
UHPOPMALIUK CTYJIEHTOB-UHBAIUAOB M CTyAeHTOB ¢ OB3 mpHUMEHSIOTCS MyJIbTUMEIUIHBIE U
CHelHaIM3UpOBaHHbIE TEXHUYECKHME CpEJICTBAa IpHeMa-liepenadd y4deOHOM wuHbopManuu B
JOCTYNHBIX (opMax JUIsl CTYJACHTOB C pPa3IMYHBIMM HapyIIEHUSMH, O0OECIEYMBACTCS BBITYCK
albTepHATUBHBIX  (OPMATOB MEYaTHBIX MaTepuaioB (KpymHbIH MPUEPT), SIEKTPOHHBIX
o0pa3oBaTeNbHBIX pecypcoB B  (opmax, aJanTUpPOBaHHBIX K OrPAaHUYEHUSIM  370POBBS
oOyJaromuxcsi, Haau4rue He00X0JMMOr0 MaTepPUATbHO-TEXHUUECKOTO OCHAIIICHHUSL.

ITon6op u pa3paboTka yueOHBIX MaTepHAIOB MPOU3BOAMUTCS MPENoJaBaTeieM C Y4eTOM
TOr0, YTOOBI CTYAEHTHl C HApyLIEHUSMU ClIyXa IMOJy4add UHGOPMAIUIO BH3YyalbHO, C
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HapyLWCHUSMUA 3pEHUS — ayqualbHO (HampuMep, C HCIOJIb30BAaHHEM IPOrPaMM-CHHTE3aTOPOB
peun).

JlJis ocyIecTBICHHS MPOLEAYP TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOUHOMN
aTTecTanuu oOydarommxcsi HHBaIuI0B U Jul ¢ OB3 (oHI OIIEHOYHBIX CPEICTB MO TUCIHILIMHE,
MO3BOJISIOMINN OLEHUTH JOCTH)KEHHE MU PE3yJIbTaTOB O0y4YeHHS U YPOBEHb COPMHUPOBAHHOCTH
KOMIICTEHIIMIA, TPETYCMOTPEHHBIX YUYEOHBIM IUTAHOM W pabodeld NporpaMMOM JHCIUTUIMHBL,
AallITUPYCTCA AJIA 06yqaloumxcs{ HWHBAJIMJO0B U JIUI C OrpaHUYCHHBIMH BO3MOXXHOCTAMU 310POBbA
C YYeTOM HWHIMBHUAYAJIbHBIX ICUXO(PHU3UOIOTHYECKUX OCOOCHHOCTEH (yCTHO, TMHCBMEHHO Ha
Oymare, NMUCPMEHHO Ha KOMIIbIOTEpe, B (opMe TecThpoBaHus M T.1.). IIpm HeoOXoammocTu
0o0yJaromuMcsi TIPEJAOCTABISCTCS  JOMOJIHUTEILHOE BpeMs Ui MOJArOTOBKH OTBETa NpHU
MMPOXOKACHUU aTTCCTAIllUU.

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI

Texkymuii KOHTPOJIb U OILICHKA pPE3YJIbTATOB OCBOEHHUS JUCLHUILIUHBI OCYIIECTBIISICTCS
mpernojaBaTesieM B IIPOIECCe MPOBENEHUS MPAKTUYECKUX 3aHATUH U J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAaKXKE  BBIIOJHEHHS  OOYyYarONIUMHUCA  WHAUBUAYAJbHBIX  3aJaHUM.
[TpomexyTouHas aTTectanus Bo 2 cemecTpe B hopme AudhepeHIInPOBAaHHOTO 3a4eTa.

PesynbpraThl 00y4yeHus @DopMBI U METOABI KOHTPOJIS U
OILICHKH PE3YJIbTaTOB OY4YEHUs
* JINYHOCTHBIX: Texkynui KOHTPOJIb:

— YYBCTBO I'OpAOCTHU U YBAKCHHUA K HCTOPUU U JOCTUKCHUAM OHCHKa 3HAaHUUN CTYZICHTOB
OTCYCCTBCHHON XMMHUUYCCKOMW HAYKHU; XUMHWYCCKU TI'PaMOTHOC IIPOBOAUTCS 1[0 pe3yibTaraMm
MOBEJICHHE B TNMPO()ECCHOHAIBHOW NESITEIbHOCTH U B OBITY MHIMBHYATbHOTO,
pu 00palleHuy ¢ XUMUYECKUMH BEILIECTBAMH, MaTepHallaMu (POHTAIBHOTO ompoca,
1 IpONCCcCamu, TECTOBOTO KOHTPOJISI 3HAHMIA,
— TOTOBHOCTh K MPOAOJKEHUIO 0613a3OBaH1/1;1 U MOBBULEHUS | oy pebepatos, coobIeHHi
KBaJIM(pUKAITIH B n30paHHON npo¢ecCUOHATBHOM M0  MpeLIaracMoil  TEMATHKE;
NESITeIbHOCTH U OOBbEKTUBHOE OCO3HAHHE POJM XMMHUYECKUX
KOMITCTHIIIA B 5TOM; MMCbMEHHBIM MIPOBEPOYHBIM
- . | pabotam; MmO  pe3yibTaram

YMEHHE  MCNONb30BATh ~ JOCTIKCHWA ~ COBPEMEHHOH | - . ° HA6OPATOPHBIX
XUMUYECKOM HAyKM W XHUMHYECKMX TEXHOJOTUH s
MOBBIIIEHUSI COOCTBEHHOTO HHTEIUIEKTYalbHOTO PAa3BUTHUS B paboT 1 OTYETOB M0 HUM.
BbIOpaHHOMU MpodeccnoHaNbHOM 1eATeNbHOCTH;

* METaNpPEIMETHBIX:
— HCHOJIb30BAHWE PA3JWYHBIX BHUJOB IO3HABATEIbHOU nuddepeHIMPOBAHHbIN 3a49€T BO
JNIEATEIILHOCTH ¥ OCHOBHBIX WHTEJUICKTYaJIbHBIX OINEparmii | 2 CeMecTpe
(moctaHOBKM 3a7aud, (GOPMYIUPOBAHUS THUIOTE3, aHAIHU3A U
CHUHTE3a, CpaBHEHHs,  0000IIeHHs,  cHUcTeMaTH3aluH,
BBISIBIIGHUSI ~ NPUYMHHO-CIEACTBEHHBIX  CBSI3€W, IOMCKa
aHaloroB, (OPMYIHUPOBAHMS BBIBOAOB) Ui  pEIICHUS
MOCTAaBJIEHHOW 3a7aud, NPUMEHEHHE OCHOBHBIX METOOB
nmo3HaHusi (HAOMIOJIEHUSI, HAYyYHOTO OKCIEPUMEHTa) s
M3y4YEHUs PA3IUYHBIX CTOPOH XHWMHUYECKHMX OOBEKTOB U
MPOLIECCOB, € KOTOPHIMM  BO3HHKAeT HEOOXOAUMOCTb
CTaJIKUBAThCs B MpodeccCHOHANBbHOM cdepe;
— HCHOJB30BaHUE PA3IUYHBIX HCTOYHHKOB JUIS MOJIy4YEHUs
XUMHYECKOH  uH(pOpMallid,  yMEHHE  OIEHUTh €€
JIOCTOBEPHOCTh JII JOCTHXKEHHSI XOPOILIUX pEe3ylIbTaTOB B
npodeccuonansHoOM chepe;
* IPEIMETHBIX:

— c(opMHpPOBAaHHOCTh MPEJICTAaBICHUM O MECTe XUMHUHU B
COBPEMEHHOM HAy4YHOM KapTHMHE MHUpPA; MOHHMAHHME POJIH

HpOMe)KYTO‘lHaH arreCranusa —
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XUMUHA B (OPMHUPOBAHWUU Kpyrozopa U (HYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS MPAKTUYSCKUX 3a/1a4;

- BJIa/ICHUE OCHOBOIOJIararouMu XUMHUYECKUMHU
MOHATHSIMH, TEOPUSMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMH,
YBEPEHHOE TI0JIb30BAaHUE XHMHUYECKOW TEPMUHOJOTHEN U
CHMBOJIKOH;

— BIQJCHHE OCHOBHBIMH METOJAaMH HAYYHOTO I[TO3HAHUS,
UCIOJIb3YEMbIMU B XUMHH: HAOJIOJCHHEM, OIHCAaHUEM,
U3MEpEHUEM, OKCIIEpUMEHTOM; YMEHHE 00padaThiBaTh,
OOBSICHSITh PE3YJIBTAThl TPOBEICHHBIX OIBITOB U JIEJaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTb MPUMEHSTH METOJIbI
MO3HAHUS MPU PEIICHUH MPAKTUICCKUX 33]1a4;

— chopMHpOBAaHHOCT, YMEHHSI JaBaTh KOJUYECTBEHHBIC
OLICHKH U MPOU3BOJUTH PaCyeThl MO XUMHUYECKUM (hopMyriam
U ypaBHEHUSIM;

— BIAJICHHE TpaBUIAMU TEXHUKH OE30MaCHOCTH IPHU
UCIOJIb30BAaHUU XUMUYECKUX BEILECTB;

— cOpMUPOBAHHOCTH COOCTBEHHOM IMO3UIIMHU 10 OTHOIICHHIO
K XUMHYECKOH HH(OpMAlMK, TONy4yaeMOW U3 pPa3HBIX
HMCTOYHUKOB.

OO0mme KpUTEPHM OLIEHKH Pe3y/IbTATOB OCBOCHUSI Y4eOHOM JMCIHIIIHHbI

B ycTHBIX M NHUCBMEHHBIX OTBETaX CTYAEHTOB Ha IPAKTUYECKUX (CEMHUHAPCKUX U
7a00paTOPHBIX) 3aHATHUAX, B COOOMICHHMSIX M JOKJIAAax, W APYyrux ¢opmMax ayIuTOpPHOU W
CaMOCTOSITENIbHOW paloThl, a TakkKe B TEKYIIMX KOHTPOJbHBIX pabOTax Y4YMTBHIBAIOTCA: IIyOHMHA
3HAaHUH, BIIAJICHUE HEOOXOIUMBIMH YMEHHAMHU (B 00bEME MPOTPaMMBI), JIOTHYHOCTD W3IIOKCHHS
MaTepuiia, BKJItoyasi 000011eH s, BEIBObI, COOII0AE€HNE HOPM JINTEPATYpPHOH peyH.

OueHKY «OTJIHYHO» 3aCIIyKMBAaeT CTYJIEHT, TBEPAO 3HAIOIIMKA NpPOrpaMMHBIA MaTepuail,
CUCTEMHO M TIpPaMOTHO M3Jaraloluii ero, JIeMOHCTPUPYIOIUI HEOoOXOAUMBIH YpOBEHb
KOMIIETEHIINH, YETKHE, CKaTble OTBEThl HA JOMOJHUTEIbHBIE BONPOCHL, CBOOOAHO BIaACHOLIUN
MOHSITUMHBIM allllapaToM.

OneHKy «XOpomio» 3acily’)kKUBaeT CTYIEHT, MPOSBUBIIUI IOJIHOE 3HAHWE MPOTrPaMMHOIO
MaTepHaia, JeMOHCTPUPYIOMUN COPMHUPOBAHHBIE HAa JIOCTATOYHOM YpPOBHE YMEHHUS M HAaBBIKH,
yKa3aHHbIE B IIporpamMme KOMIETEHIWH, IONYCKAIOIIHWA HENPUHUUIINAIbHBIE HETOYHOCTU IIPH
U3JI0KEHUU OTBETA Ha BOIPOCHI.

OneHKy «yAOBJIETBOPUTEIbHO» 3aCIyXUBAeT CTYAEHT, OOHApYKMBIIUN 3HAHUS TOJIBKO
OCHOBHOI'O MartepHaja, HO HE YCBOMBILMH JeTalli, JOMYCKAaroIlWi OMMOKM MPUHIUIHAIBHOIO
XapakTepa, JIEMOHCTPUPYIOIIMH HE [0 KOHIA CQHOPMHPOBAHHBIE KOMIIETCHIIMH, YMEHHUs
CHUCTEMAaTHU3UPOBATh MATEPHAII U EJIaTh BBIBOJBI.

OneHkKy «HeyI0BJEeTBOPHTEJIBHO» 3aCily)KMBA€T CTYJEHT, HE YCBOMBLIMI OCHOBHOI'O
CoJlep’KaHusl MaTepuasia, He yMEIOIUN CHUCTeMaTU3UpoBaTh MHPOPMAIUIO, J1e1aTh HEOOXOAMMbIE
BBIBOJIbI, YETKO U I'PAMOTHO OTBEYATh Ha 3aJJaHHBIE BOIIPOCHI, IEMOHCTPUPYIOILINM HU3KUN YPOBEHb
OBJIaJICHUS] HEOOXOAUMBIMU KOMIIETCHIIUSIMH.

OuenuBanue cTyaeHTa HA U] depeHIIUPOBAHHOM 3a4eTe M0 YUeOHOMH TUCUMILINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIM OH TIyOOKO W TPOYHO YCBOWII
MPOTPAMMHBIN MaTepHuaj, UCUEPIBIBAIOIIE, MOCIEI0BATENIBHO, YETKO W JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBATH TEOPHUIO C MPAKTUKOW, CBOOOJHO CIpaBISIETCS C 3aJadyaMu,
BONPOCAMH M JPYTUMH BHJAAMU TPUMEHEHUsS 3HAHUW, HE 3aTPyAHSAETCS C OTBETOM TIpHU
BUJOM3MEHEHUH  3aJaHWii, TpPaBUILHO OOOCHOBBIBAET MPHUHATOE  pEUICHHE,  BJIaJIeeT
Pa3HOCTOPOHHUMU HABBIKAMH M TPUEMAMHU BBITTOJTHEHUS PAKTUYECKUX 33/1a4.

O1eHKa «XOpOUIO» BBICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJIO 3HAET MaTepual, rPpaMOTHO U
II0 CYyIIECTBY M3JaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE€ Ha BOIPOC,
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[IPAaBUJILHO IIPUMEHSAET TEOPETUYECKHUE IIOJIOKEHUs IIPU PELIECHUU IPAKTUYECKUX BOIPOCOB H
3ajiay, BJIaleeT HEOOXOJMMBIMH HaBbIKAMU U MPUEMAaMU UX BBIIOJHEHHUS.

OneHka «yI0BJIeTBOPHUTEIbHO» BBICTABIISIETCA CTYACHTY, €CJIM OH MMEET 3HaHMs TOJIBKO
OCHOBHOI'O Marepuajia, HO HE YCBOWJI €ro JeTalled, IOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO
npaBUIbHBIE (OPMYIMPOBKH, HAPYLUICHHUS JIOTUYECKOM TOCIEI0BATEIbHOCTH B HW3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPyIHEHUSI IPU BHINOJIHEHUH IPAKTUYECKUX padoT.

OneHka «HeyJ0BJEeTBOPHUTEJIbLHO» BBICTABISAETCS CTYIEHTY, KOTOPbII HE 3HAET
3HAYUTEIBHOM YacTH MPOrpaMMHOI0 MaTepuaa, JOMYyCKaeT CyLIECTBEHHbIE OIIMOKH, HEYBEPEHHO,
c OOJBIIMMHM 3aTPyAHEHUSMH BBIIIOJNHSAET NpakTHueckue paborel. Kak mpaBmiio, oleHKa
«HEYJIOBJIETBOPUTEIbHO» CTABUTCSA CTYAEHTaM, KOTOPble HE MOTYT IHpPOAOJDKUTH OOyueHue Oe3
JIOTIOJIHUTEIIbHBIX 3aHATHHI 110 COOTBETCTBYIOLIEH AUCLUIUIMHE.

Ilepeyenb BONPOCOB /ISl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
1o y4eOHOW qucuunInue « XuMHs»

1. IIpeameT OpraHM4ecKOl XUMUH

2. Teopus crpoenus oprannueckux coequHennii A. M. bytieposa
3. Knaccugukarust opraHHueCKUX BEIIECTB

4. Knaccudukanus peakiuii B OpraHn4eckoil XuMHUH

5. Knaccugukarus yraeBogopoos

6. AJKaHbI: TOMOJIOTHYECKHH Psif

1. AJKaHBI: U30MEPUsI U HOMEHKJIaTypa

8. AnkaHbl: pU3nYECcKre, XUMHUYECKHE CBONCTBA

9. [IpumMeHeHue aaKaHoOB

10. AJIKCHBI: TOMOJIOTHUECKHUH PsIJT

11. AJIKEHBI: U30MEpUsI U HOMEHKJIaTypa

12. AnkeHbl: pu3nYecKue, XUMUYIECKHUE CBOHMCTBA

13. [TpuMmeHeHre anKeHOB

14. Anxannensl ConpspKeHHbIC alKaIueHbI

15. Harypanbsslii 1 cuHTETHYECKNN KaydyKku. Pe3uHa

16. AJIKMHBI: TOMOJIOTUYECKHU Pl

17. AJKUHBI: U30MEPHS U HOMEHKJIATypa

18. AuetuieH: pusndeckre, XUMHUECKHUE CBOMCTBA

19. [Ipumenenue aneruaeHa

20. [{uknoankaHbl: K30OMEPHUS U HOMEHKJIATypa, IPUMEHEHUE

21. ApeHbI: TOMOJIOTUYECKUH PsIT

22. ApeHbl: U30MepHsi © HOMEHKJIAaTypa

23. benzon. ®usnyeckne, XMMAYECKHE CBOMCTBA

24, [Tpumenenue 6eH3ona

25. [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB

26. Knaccugukanus cnuptoB

27. ["omMonornyeckuii psit IpeAeTbHBIX OJHOATOMHBIX CITHPTOB

28. W3omepust 1 HOMEHKIATypa IpeeIbHBIX OJJHOATOMHBIX CITUPTOB
29. Ou3nuecKkre 1 XUMUYECKHE CBOWCTBA MPEIETbHBIX OJJHOATOMHBIX CITUPTOB
30. ['muniepuH Kak mpeAcTaBUTEIh MHOTOATOMHBIX CIIUPTOB

31. [IpumeHeHue cnupToB

32. ®eHou1. B3aumHoe BiMsiHHE aTOMOB B MOJIEKYJIe (peHOIIa

33. ["oMoTOTHYEeCKUH PSIJT AJTbJISTHJIOB

34. W3omepust 1 HOMEHKIJIATypa allbJIeTHI0B

35. dopmaibaerus, ero CBOUCTBa, MPUMEHEHHE

36. KapOoHOBBIE KUCIIOTHI

37. ["omMonoruyecKuii psiI mpeaeTbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
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38. W30oMepHst 1 HOMEHKJIaTypa MpeelbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

39. Ouznyeckue W XMUMHYECKHE CBOICTBAa MpEIENIbHBIX OAHOOCHOBHBIX KapOOHOBBIX
KHCJIOT

40. Briciive xupHbIe KHCIOTHI - Ha TPUMepe MaJbMUTHHOBON U CTE€apUHOBOM.

41. [TpumeHeHne KapOOHOBBIX KUCIOT

42. CrnosxHble 3(hUpbl, CTpOCHHE MOJIEKYJ, (pU3NUecKre, XUMHUUECKHUE CBOCTBA

43. [TpumeHeHue CIOXHBIX 3(HUPOB

44, Kupsl, ctpoeHne MoJieKyIbl, pU3NYeCcKre, XUMUUECKHUE CBOIICTBA

45. IIpuMeHeHue KupoB

46. VYri1eBoibl, UX Kiaccu(uKalys, HaxX0XKJICHUE B PUPOJIS

47. Monocaxapusl. CTpoeHHE MOJIEKYIT TIFOKO3bI U PPYKTO3BI

48. Ou3nyecKkue 1 XUMUYECKHE CBONCTBA TITFOKO3bI

49. Jucaxapunpl. PU3MYECKHE U XUMUYECKUE CBOKMCTBA Caxapo3bl

50. [Tonucaxapuasl. CTpoeHUE MOJIEKYJ Kpaxmara, Het0I03bI

ol. Pu3nyecKue 1 XMMUYECKME CBOMCTBA Kpaxmasa

52. Ou3nyecKue 1 XUMUYECKHE CBONCTBA LIEIUTFOJIO3bI

53. [TpuMeHeHne MOHOCAXapUI0B, TUCAXAPUIOB, TOJINCAXAPHUIOB

54, [Tonsitue 06 amunax. Mizomepus 1 HOMEHKIIaTypa

95. AmudaTtndeckre aMuHbl. @U3NYECKUE U XUMHUYECKHUE CBOICTBA

56. AHUWJIMH KaK oprannyeckoe ocHoBanue. [Ipumenenue

o7. AMHHOKHUCIIOTHI

58. benku. [lepBuunas, BTOpruHas, TpeTUYHAS CTPYKTypa OEIKOB

59. benku. @u3nyeckue 1 XuMUYECKUE CBOMCTBA.

60. [Tonmumepsl. CTpoeHUe MOJIEKYJ, CBOWCTBA

61. benku 1 monucaxapuabl Kak OMOMOIMMEpHI

62. [TnacTmMacchel, BOJIOKHA, MX KJIaCCH(PUKAIIIS
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JIMCT PETHCTPALMY U3SMEHEHUI (AKTY AJIM3ALAN)
PABOYEI TIPOT'PAMMBI YYEBHOM JUCUMUIIIAHBI
OVY/I.12 XUMUS

HaumenoBanue cnenuanbHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pa6ouas nporpamma yueOnoi auctummmasl OY /[ 12 Xumus na 2023-2024 yueOHBbIN roja
paccMOTpeHa U MEPEeyTBEPKICHA HA 3aCeJaHUM ITMKIOBONH METOIMYECKOH KOMUCCHH (DU3HUKH H
MaTeMaTHYECKUX TUCIUTUIMH 0€3 N3MEHEHHI.

[Ipotokon Ne 10 ot «26» utons 2023 r.

IIpencenarens NUKIOBOM METOIUYECKOU KOMUCCUHN il E. B. I'epiaunrep




