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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYA.10 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOnoM mucuurmumrabl OY/l. 10 Xumust sBiseTcst 4acThiO MPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
o0pa3oBaTeNbHBIH CTaHAAPT CPEJHET0 MPOQECCHOHANBHOTO 00pa3oBaHMsA 1O mpodeccun
43.01.09 ITIOBAP, KOHIUTEP (mpuxa3 Muno6puayku Poccuu ot 09.12.2016 . Ne 1569)"

* OCBOEHHE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHE MHpa M MeTolax
€CTeCTBEHHBIX HAyK, 3HAKOMCTBO C HauOojee BaXHBIMH HACIMU U JOCTH)KCHUSIMHU
€CTECTBO3HAHMS, OKA3aBIIMMH OIIPEICIISIONIee BIUSHIE HAa Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

* OBJIQJICHUE YMEHUSIMU TIPUMEHATH TIOlydYeHHbIC 3HAHWUA I OOBSICHEHUS SIBICHHM
OKPYKAOIIEr0 MHPa, BOCHPUATUS WH(POPMALNU €CTECTBEHHO-HAYYHOTO M MPO(ECCHOHATBHO
3HAYUMOTO COJCPXKAHMS; pa3BUTHEC WHTEJUICKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS B XOJI€ IPOBEJICHUS MPOCTEUIINX UCCIEIOBAHNUN, aHAJIN3a SBICHU,
BOCTIPUSTHS © HHTEPIIPETAI[IH €CTECTBCHHO-HAYYHON MH(OPMAIHH;

* BOCITUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHON TPUPOABI M UCTIOIb30BaHHUS
JIOCTH)KEHUH €CTECTBEHHBIX HAYK JJI Pa3sBUTHUS LIUBUIN3ALUN U TTOBBIILIEHUS Ka4eCTBa KU3HH;
* NOPUMEHCHHE eCTECTBEHHO-HAYYHBIX 3HAHWH B MPO(ECCHOHANBHON JAEATENIbHOCTH H
MOBCETHEBHOM JKM3HHM Ui oOecreueHHsi O€30MacHOCTH IKU3HEAEATENbHOCTH; TI'PaMOTHOTO
HCIIONIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTHi; OXPaHBI 310pPOBbs, OKPY>KAFOILIEH CpeJIbl.

1.2. MecTo y4eOHOH AMCHUILUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHEIHATNCTOB
CpeIHero 3BeHa.
Vuebnas mucnummmaa OY/1.10 Xumus Bxoaut B nuki O6meoOpa3oBaTenbHON TOATOTOBKH.

1.3. Leau u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHMS YUeOHOH AUCHHMIIHHBI.

— (opMupoBaHUE y 00YUAIOIUXCA YMEHHS OILIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JUIS
Ka)KJI0TO YeJIOBEKa;

— (opmupoBarne y oOydaromMxcsi MEIOCTHOTO IPEICTABICHUS O MHUPE M POIH XMMHU B
CO3JJaHHH COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHBI MHUPA; YMEHUSI OOBSICHATH OOBEKTHI U
MPOLECCHl  OKPYXKAIOWMIEW JACUCTBUTEIBHOCTU: TNPHUPOJHOM, COLMAIBHOM, KYyJIBTYpHOH,
TEXHHYECKOM Cpeibl, HCIIONb3Ys JUIsl 3TOTO XMMHUECKHE 3HAHHS;

— pa3BuTHE y OOy4aromMUXCs YMEHUW pa3nudarh (akThl M OLEHKH, CPAaBHUBATh OIICHOYHBIC
BBIBOJIbI, BHJIETh HUX CBf3b C KPUTEPUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C OIPEICIIEHHOM
CHCTEMOM LIEHHOCTEH, (hopMynHpoBaTh H 000CHOBBIBATE COOCTBEHHYIO MO3HIIHIO;

— TpHOOpeTeHHne O0OyJaroIIMMHUCS ONBITa Pa3HOOOpa3HOW NEATENBHOCTH, IIO3HAHUS U
CaMOIIO3HAHMSI; KJIIOYEBBIX HABBIKOB, MMEIOIIHUX YHHUBEPCAJIbHOE 3HAUCHHE [UIS Pa3IUIHBIX
BUJIOB JICATEIBHOCTH (HABBIKOB PEIICHUs MpOoOJIeM, NPUHATHS pPEIIeHHi, OUCKa, aHAIM3a U
00paboTkn HHpOpMAK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHHH, COTPY/ITHUIECTBA,
0e301acHOro OOpaIICHHSI C BEI[ECTBAMU B ITOBCEAHEBHON KU3HHU)

B pe3yibTaTe 0cBOCHHS Y4eOHOM AMCHUIUINHBI CTYIEHT J0JI5KEH 3HATH:
B pe3ysbTaTre ocBoeHHMS YUeOHONH AUCHUILIAHBI CTYIEHT J0J’KEH YMETh:

B pe3ynbrare ocBoeHHsI y4eOHOM AMCHMILUIMHBI CTYIEHT /I0JI’KeH UMeTh HABBIKU U (WJIN)
OMBIT AeATEIbHOCTH:



1.4. PeKOMeHHyeMOC KOJIMY€CTBO YaCO0B Ha 0CBOCHHE NIPOrpaMMbl yqeﬁﬂoﬁ AUCHUIIJIMHBI:

O0bem nporpammsl 264 4acoB, B TOM 9HCIIE:
ayTUTOPHON yueOHOU Harpy3ku oOydatomierocst 190 gacos;
CaMOCTOSITENIbHOW paboThl 00yHarorerocst 56 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOW JUCIHUILINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABI y4eOHOI padoThl

Tabnuya 1. Buowsl yuebnot pabomul no nepuooam oceoerus OOII CIIO ons popmbt 06yuerus -
OUHAsL.

Buja yueGHoii padorsi B0, Cemertpl-bi)
aK. 4.
1 2 3 4 5

KonTakTHas (aymuropHas) padora (Bcero) 190 34 | 34 | 32 | 40 | 50
B TOM YHCJIC: - - - - - - -
JIEKIHH (€CITH TPEIYCMOTPEHO) 120 26 | 20 | 20 | 24 | 30

B TOM YHCIIE B (hOpME MPAKTHUECKOM TTOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) B i B B
nabopaTopHbIe 3aHATHS (€CITH IPEXYCMOTPEHO) - - - - - -

B TOM 9HCIC B (JOpME MIPAKTHICSCKOH TIOATOTOBKH

(ecnu peyCMOTPEHO) ) ) ) ) ) )
MPAKTUYCCKAE 3aHATHS (€CIH IPEIYyCMOTPEHO) 70 8 14 | 12 | 16 | 20

B TOM 9HCIIe B (hopMe TPaKTHIECKON TIOATOTOBKI

(ecim TIPEyCMOTPEHO) ) ) ) ) ) )
CamocTrosiTelibHas padoTa o0y4aroinierocs (Bcero) 56 10 10 | 11 8 17
B TOM YHCIIE: - - - - - - -

B (hopMe MpaKTUYECKOH MOATOTOBKH

(ecim IpeTyCMOTPEHO) ) ) ) ) ) )
YacoB Ha KOHTPOJIb: 18 - - - - 18
[TpomexyTouHnast arrectanus B popme: (3auer/qud3zayer/ i Ip |30 | - |320 | o
DK3aMCH)
OO111ast TPYyI0EMKOCTh qgac 264 44 | 44 | 43 | 48 | 85

2.2. TemaTuueckuii njian u coaep:kanue yueonoi qucuuminasl OYJ.10 Xumus

Tabnuya 2. Cooepoicanue oucyuniunwvt/MK no euoam yueonot pabomoi

HAUMEHOBAHMUME PA3JIEJIA IUCHHUITIJINHBI Bupn yuebnoii
GoThr* Koun-Bo yacos
Copnep:xanue pasjeiia (TeMbl) pa
Beenenue 2
Beenenue Jlex 2

Hayunple MeTOIbI MO3HAHNS BEIECTB M XUMHYECKHX sIBICHUI. Poib SKCcIIeprMeHTa ¥ TEOPUH B XUMUH.
3nauenne xumMuH npu ocBoeHnu npodeccuit CI1O u cnenmansroctel CIIO ecTrecTBeHHO-HAYIHOTO
npodusA npodecCHOHATBHOTO 00pa30BaHUs




Pazgen 1. O61iast 1 HeopraHuyecKasi XMMHS 86

Tema 1.1.

Jlex 4
XuMusA — HayKa O BEILECTBax

Cocras BemecTBa. XuMHUecKre 37eMeHThI. CIIocOOBI CyIeCTBOBAHMS XHMHUIECKIX 2JIEMEHTOB: aTOMBI,
IIPOCTBIE U CIIOJKHBIE BEILIECTBA.

Nsmepenue BemecTBa. OTHOCHTENbHBIE aTOMHAs U MoJeKysipHas Maccel. KonndaecTBo BelecTsa 1
€IMHHUIIBI €70 U3MEPEHH: MOJIb, MMOJIb, KMOJIb. Uncno ABoraapo. MomnsipHas macca.

Knaccugukaums Heopranuyeckux BeriecTB. CMecH BeliecTB. Pa3nuans Mex Iy cMecaMu |
XUMUYECKHMHU COCTUHEHUAME. MaccoBasi 1 00beMHas JI0JH KOMITOHEHTOB CMECH.

ArperaTHble COCTOsIHHA BeleCcTBa. TBepaoe (KpUcTauInIeckoe 1 aMopQHOe), )KUAKOE H ra3000pazHoe
arperaTHpIe COCTOSHHS BEIIECTBA. 3aKOH ABOTazpo M €ro CIEACTBHUA.

Tema 1.2.

Jlex 2
Crpoenue atoma

AtoMm — cnoxnas gactuna. JlokasarenscTBa CIOKHOCTH CTPOSHHUS aTOMa: KaTOIHEBIC i PEHTTCHOBCKHE
myqd, potoaddext, pagrnoakTHBHOCTE, MeKkTponu3. [Inanerapras Mmozens atoma . Pesepdopaa.
Crpoenne atoma o H. bopy. CoBpemeHHbI€ IpeACTaBIeHNA O CTPOSCHIH atoMa. KopiryckymsipHo-
BOJIHOBOH /Tyalli3M Y9acTHI] MUKPOMHpaA.

CocraB aroMHOTO sijpa. HyKJIOHBI: IPOTOHBI U HEUTPOHBL. MI30TOIBI M HYKIIU/IBI. YCTOHYUBOCTS SIJIED.
OnekrpoHHast 000nouka atoMoB. [ToHsATHE 00 IEKTPOHHON OPOUTANIN U AIICKTPOHHOM OOJIaKe.
KBanToBEIC uncna: maBHoOE, OpOUTaNIbHOE (MOOOYHOE), MArHUTHOE U clIuHOBOE. Pacnpenenenue
SJIEKTPOHOB 110 SHEPTETUIECKUM YPOBHSM, ITOLYPOBHSIM H OPOUTAIISIM B COOTBETCTBUU C MIPUHIIUIIOM
HaWMEHbIIEH YHepruu, npuaitunom [laynmu u npasumom ['yaza.

DneKTpOHHBIE KOH(GUTYPAITUHA aTOMOB XUMHYECKHUX YIEMEHTOB. DIEKTPOHHAS KITaCCU(UKAITUS
XUMHUYECKHUX DJIEMECHTOB: $-, p-, d-, f-371eMEeHTEI.

CocraBrieHrEe CXeM CTPOCHUS U SIICKTPOHHBIX KOH(PUTYpaAid aTOMOB XHMHICCKHX IICMCHTOB.
BasieHTHBIE BO3MOXKHOCTH aTOMOB XHMHYECKUX JIEMEHTOB.

Tema 1.3. Ilepmogmaecknii 3akoH u [lepnogmaeckas cucrema

Jlex 3
xaMudeckux aneMenToB . Y. MenaeneeBa

OTkpeITHE ITepHOANYECKOTo 3aKoHa. [Ipennocsuikn: HakomieHne (pakToIOTHIecKOro MaTepHata
[Tepuommraeckuii 3akoH U crpoeHne aroma. M3otombl. CoOBpeMEHHOE TOHATHE XUMUYIECKOTO IEMCHTA.
3axornomepHOCTh [. Mo3mu. CoBpemennas ¢popmynuposka [lepunonndeckoro 3axona. [lepnonmaeckas
cucTema u cTpoeHue atoma. OU3ndecKuil CMbICT MOPSAAKOBOIO HOMEpA 3JIEMEHTOB, HOMEPOB TPYMIIbI U
nepuoza. Ilepuonuyeckoe U3MEHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aToMa; YHEPTUH HOHU3ALNH;
9NEKTPOOTPULIATENBHOCTH. IIpHUMHBI H3MEHEHH S METANINYECKAX U HEMETAJUNINYECKUX CBOUCTB
SJIEMEHTOB B Irpymnnax u nepuogax. 3nadenue Ilepuonndeckoro 3axona u Ilepuomideckoil cucteMsl
XUMHAYeCKHX diieMeHTOoB [ YI. MeHnaeneeBa Ais pasBUTUS HAYKU U MOHUMAHUS XUMUYECKOU KapTHUHBL
MHpA.

Tema 1.4. Ctpoenue BeriecTsa Jlex 3

IlonsTHe 0 XUMHMYECKOH CBA3HU. THITHEI XUMHYECCKHUX CBSI3CH: KOBAJCHTHAN, HOHHAS, METAJJIMUECKasI U
BOZOPOAHASL.

KoBanenTHas XUMHUECKAs CBA3b.

Honnast xumuaeckas cBsi3b. MexaHH3M 00pa3oBaHust HOHHOU CBsi3u. OHHBIE KPHCTAJUTHYECKHE
PELIETKN U CBOICTBA BELIECTB C TAKUMM KPUCTAJIJIAMU.

Merammnaeckas XMMHAYECKast CBA3k.. Ee CBOIICTBA, OTIIMYMS U CXOJICTBO C KOBAJICHTHON W HOHHOM
CBA3AMH. MeTa/nIM4eCKUe KPUCTATTNIECKUE PELLIETKH U CBOMCTBA BELIECTB C TAKUMHU KPHUCTAJIIaMU.
Bonopoanas xumuueckas cBsi3b. MexaHu3M 00pa3oBaHus, KIacCHPUKAIUA: MEXKMOICKY/IAPHAT U
BHYTPUMOJIEKYJIIpHAst BOJOPOAHBIE CBS3U.

Enunas mpupoja XMMHUYECKUX CBSI3€H: HaJlUuMe pa3jMuHbIX TUIIOB CBA3€H B OJHOM BEIIECTBE, IEPEXO]
OJTHOTO TUMA CBSI3H B APYTOH U T. II. YCTAaHOBJIEHNE 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT
CTPOCHHSI aTOMOB 00Pa3yIOLIHX X XHMHYECKUX DIEMEHTOB, 3aBUCHMOCTh CBOWUCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS KPUCTATUTHICCKIUX penieToK. CBA3b MPUPOIBI XUMHUICCKON CBS3H C THITOM
KPUCTAJUTHIECKOM PEIIETKH BEIIECTBA U €r0 (PU3HUSCKUMHU CBOHCTBAMH




Tema 1.5. JlucnepcHbie cHCTEMBI ‘ Jlex ‘ 2

IonsTe o qucnepcHBIX cucTemMax. Kitaccugukarus TuCIepCHBIX CUCTEM B 3aBHCHMOCTH OT
arperaTHoro COCTOSHUS AACIEPCUOHHON CPebl M JUCTIEPCHOHN (ha3bl, a TAKKE 110 pa3Mepy WX YacTHII.
I'pyOoamcniepcHbIE CHCTEMBI: SMYIBECHH U CyCIIeH3HH. TOHKOIMCIIEPCHBIE CHCTEMBI: KOJUIOUIHEIE (3011 U
TeJi) ¥ UCTHHHBIC (MOJICKYJISIPHBIE, MOJICKYJIIPHO-UOHHBIC U HOHHEIE).

Tema 1.6. Xumuueckne peaknnn ‘ Jlex ‘ 4

Knaccupukamust XHMHYECKUX peaKkLnid.

CKOpOCTh XMMHYECKHX peakiinii. DakTopsl, BIUAIONINE HAa CKOPOCTh XUMHYecKoH peakiuu. [Ipupona
pearupyromux BemecTB. Temmeparypa (3akon Baat-Todda). Kornenrpanus. Karanuzaropsr u karamms:
TOMO- ¥ TETEPOT€HHBII, NX MEXaHU3MBI.

OOpaTHMOCTh XMMHUYECKUX peaknuii. XuMHUYecKoe paBHOBecre. DaKkTopbl, BIHAIONINE Ha CMEIICHHE
paBHOBECH: KOHIICHTpaus, JaBienue, remneparypa(npuniun Jle [llaremnse).

Tema 1.7. PactBOp ‘ Jlex ‘ 6

Ou3HKO-XHMUYECKas PUPOJa PACTBOPEHUS U pacTBOpoB. PacTBoprMocTs BemecTB. CrocoOb
BBIPKCHHSI KOHIIEHTPAIIH PaCTBOPOB: MaccoBast JOJIsI PACTBOPEHHOTO BEIIECTBA(TIPOLICHTHA),
MOJIIPHASL.

Teopus >1eKTpOIUTHYECKON Aucconrauy. MexaHu3M AUCCOUAalUU BEIECTB C Pa3IuYHbIMUA TUIIAMH
XUMUYecKHX cBsizeil. CHITbHBIE U CPEHHE SICKTPOIHUTEL. Peakiinin oOMeHa B BOAHBIX pacTBOpax
3JEKTPOIUTOB.

I'uaponus kak 0OMeHHBIN npouecc. HeoOpaTuUMBbIil THIPOIN3 U €ro 3HaUYCHHE B IIPAKTHYCCKOH
JIesITeNIbHOCTH YenoBeka . CocTaBlIeHNne ypaBHEHII TUCCOUALNH IEKTPONUTOB. MIHANKaTOpHI 1
HM3MEHEHHE UX OKPACKH B pa3HBIX cpefax. Pellenne 3aaqy Ha MacCoOBYIO JI0JIO BELIECTBA B PacTBOPE.

CamocTosiTenpHast paboTa CTyACHTOB ‘ CP ‘ 10

Pemenue 3ama4 u ynpaxaeHu 1Mo o6pasimy, padbora ¢ HHYOPMaITMOHHBIMU HCTOTHUKAMH,
WHINBUAYAIBHOE TOMAIITHEE 3a1aHUE

Pemenne 3anau u ynpaxHeHui ‘ IIp ‘ 8

Pemenue 3a1a4d u ynpakaernid. CeMecTpoBast KOHTPOJIbHAsA padoTa

Tema 1.8. OkuCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIHH.

Jlek 4
DACKTPOXUMUUYECKHE MTPOLIECCHI

OKHCIHTENHHO-BOCCTAHOBUTENbHBIE peaknnn. CTeneHp OKuceHnsA. BakHelme OKHCIUTENN 1
BOCCTaHOBUTENH. OKUCIUTEIBHBIE U BOCCTAHOBHUTEIBHBIC CBOMCTBA BENIECTB, 00pa30BaHHBIX
SNIEMEHTAMH B IPOMEXYTOUHBIX CTENEHAX OKucieHusA. Kiaccudukarms oKuCIuTensHO-
BOCCTAHOBUTEIbHBIX peakuuid. P

XHUMHYECKHE HCTOUHUKH TOKA. JJIEKTPOAHbIEC OTEHIHANBL. Pl cTaHAapTHBIX 3JIEKTPOIHBIX
MTOTEHIIHAJIOB (DIEKTPOXUMUIECKIH P HAPSDKEHUI METaUIOB). DISKTPOIIN3 PACIlIaBOB U BOAHBIX
PacTBOPOB MEKTPOIUTOB. IIpakTHYECKOE NPUMEHEHHUE DIEKTPOIU3A.

Mertopn sneKTpoHHOrO OanaHca. BiausiHue cpepl Ha NpOTEeKaHHE OKHUCIHTENIEHO-BOCCTAHOBUTEIBHBIX
peakimii. OKHCITUTENBHBIE CBOWCTBA CEPHON M a30THON KHCIOT. OKHCIUTENbHBIE CBOHCTBA AUXpOMaTa
kasust. ['abBaHUYECKHUE DIIEMEHTHI H OaTapeK.

Tema 1.9. IIpocTeie BemecTBa Jlex 4

Mertamibl. [TomoxeHne METAJUIOB B IIEPUOIUYECKOI CHCTEME U OCOOCHHOCTH CTPOCHUS UX aTOMOB.
IIpocThie BemecTBa — METAIUIBL: CTPOCHHUE KPUCTAIUIOB M METAJUIMYECKasi XUMUIeCKast cBsA3b. O0mue
(u3HuvecKne CBOMCTBA METAJUIOB M X BOCCTAHOBHUTEIBHBIC CBOICTBA 3aBUCHMOCTh CBOFCTB 3THX
COEIMHEHHUH OT CTEIEHEH OKUCICHHS METAJIOB. 3HAYCHHE METAJIJIOB B MIPHPOJIE U KU3HU OPTaHNU3MOB.
Kopposus metannos. Xummuueckas KOppo3us. DIEKTPoXUMUUeckas Koppos3us. CiocoObl 3aIIUThI
METAJIJIOB OT KOPPO3HH.

Hewmerannsr. [lonoxxerne Hemeramnos B [lepuoanueckoii cucreme, 0COOEHHOCTH CTPOEHHUS MX aTOMOB.
DIEKTPOOTPHUIATENFHOCTE. XUMHUYECKHIE CBOMCTBA HEMETALIOB. OKHCINTENBHBIE CBOWCTBA!
B3aUMOJIEHCTBHE C METAILUIAMHU, BOJOPOIOM, MEHEE SIIEKTPOOTPULIATEIbHBIMU HEMETAIUIAMY,
HEKOTOPBIMU CIIOKHBIMY BeLlleCTBaMU. BocCcTaHOBUTENBbHBIE CBOMCTBA HEMETAIITIOB B PEAKIUAX C
(hTOPOM, KHCIIOPOIOM, CIIOKHBIMH BELIECTBAMHA — OKUCIUTENAMHE (a30THOM U CEpHON KHCIOTaMHU
JIp.KACIIOTaMM )




Tema 1.10. OcHOBHBIE KJIACCHI HEOPTAHNIECKUX COSAMHEHNUN Jlex 6

BonoponHble coeAMHEHHS HEMETAILIOB.

Oxcuppl. HeconeoOpasyronue u coneoOpasyromne okcuabl. KucmoTHble OKCHbI, UX CBOHCTBA.
OcHOBHBIE OKCHJIBI, UX CBOMCTBA. AM(OTEPHBIEC OKCHIBI, UX CBOMCTBA. 3aBUCHMOCTh CBOWCTB OKCHIOB
METaJJIOB OT CTETICHN OKHCIICHHS.

Kucnorer. KncmoTs! B cBeTe T€OpHH 3IEKTPOIUTHIECKOH uccormanui. Kiaccudukaius Kucior.
Oomume cBoiicTBa KHCnoTOCOOEHHOCTH CBOMCTB KOHIIGHTPHPOBAHHOM CEPHOI U a30THOI KHCIIOT.
OcHoBanus. OCHOBaHHS B CBETE TEOPUHU ICKTPOIUTHICCKON nuccormannu. Kmaccudukanums
OCHOBaHMH. XMMHUYECKHE CBOMCTBA MIEIIOUEH M HEPACTBOPUMBIX OCHOBaHHMH. CBOMICTBa
OECKUCIOPOIHBIX OCHOBAHUH Ha IpUMepe aMMHaka. AM(pOTEpHBIE OCHOBAHUSA B CBETE
MIPOTONIMTHYECKOH Teoprun. AM(OTEPHOCTH OKCHOB U THIPOKCHIOB NEPEXOTHBIX METAJIIOB!
B3aMMO/ICHCTBUE C KACIOTaMH ¥ IIETOYaMH.

Conu. Kimaccudukanus n XuMudeckue cBoicTBa coseit. OcoO0eHHOCTH CBOMCTB COJICH.

I'enernyeckast cBA3b MEX/Ty KIIaCCAMH HEOPTAaHUIECKUX COCIUHEHUMN.

I'eneTndeckue psabl ¥ TeHETHYECKas CBA3b. [ eHeTHHIEeCKHe psAAbI MeTauIa (Ha IpUMepe KaJIbIusd 1
Kernesa), Hemeraiia (Cephl 1 KpeMHHS ), IEPEXOAHOTO ieMeHTa (IInHKa). B3anmopeiicTBue pacTBopa
TUAPOKCH/IA HATPHUs C KUCIOTHBIMHU okcuaaMu (okcunoM docdopa (V)), aM(poTepHBIMU THAPOKCHIAMHE
(rumpoxcuiom nuHKa). B3anMopaeiicTBie aMMuaka ¢ XJIOpOBOAOPOIOM U BOIOM

Tema 1.11. XuMus sneMeHTOB ‘ Jlex 6

s-aneMeHTHl Bogopoa. OkucnutenbHBIE B BOCCTAHOBUTENBHEIE CBOMCTBA BOAOPO/A, €T0 MOITYICHHUE U
MIPUMEHEHNE.

OnemenTs! [A-rpynmel. O0mas XxapakTeprcTHKa M CBOMCTBA MISIIOYHBIX METAUIOB KaTHOHBI MIEI09HbIX
METAJIOB KaK BayKHEHmas XuMudeckas (popMa uX CyIniecTBOBaHU. 3HAYCHHE TPUPOTHBIX COCTUHEHU
HaTpUA ¥ KaJIH

OnemenTsl [IA-rpymer. O0Imas xapakTepruCTHKa U CBOWCTBA IIEI0YHO3EMENbHBIX METAIIOB M MarHus .
Kanenuii, ero nonydenue, pusndeckre 1 XAMUYECKIE CBOWCTBA. BaskHel e COeIMHEHUST KATBIIH, X
3HaYEHUE U IPUMEHCHUE.

P-DIIEMEHTHI

AmroMuHIH. XapaKTepuCcTHKA aIIOMHHNS Ha OCHOBaHWH nonoxkeHus B [lepronndeckoi cucreme
anemenToB /. V1. MenneneeBa u crpoerns atoma. [lomydenne, pusndeckne 1 XUMUIECKHE CBOWCTBA
ATIOMUHHS.

VYrnepon u kxpemunii. O6mas xapakrepuctuka [Ipocteie BemectBa. OKCHIBI U THAPOKCHABI yIIIepoaa !
KpeMHHsl. BaykHelIme coiny yroilbHOW U KpeMHHEBO! KUCIOT. CHIIMKaTHAs HPOMBIIUIEHHOCTb.
INanorens! u xampkorensl. [IpocTeie BemecTBa: CTpOSHNE MOJIEKYII, XHMIUYECKHAE CBONCTBA, TIOTYICHHUE U
IIpUMeHeHue. BaxHelnne coeAMHEHHS TaJIOTeHOB, UX CBOICTBA, 3Ha4eHUE U npuMeHeHue. [lomydenue
Y IPUMEHEHHE KUCIIOPOa 1 Cepbl. XaIbKOTE€HBI B IPUPOJE, UX OMOIOTHYECKast pOiIb.

Onementsl VA-rpynnsl. O6mas xapakrepucTuka. BomopoaHblie coeiMHEHHS SIEMEHTOB V A-TpyTIibL.
Oxcuppl azora ¥ pocdopa, COOTBETCTBYIOMNE UM KUCIOTEL. Coln 3THX KUCIOT. CBOHCTBA KUCIOPOIHBIX
COEIMHEHUH a30Ta ¥ Pocdopa, X 3HaYCHNE U MpUMeHeHHe. A30T H (ocdop B mpupose, ux
OmoornyecKas poib.

Onementsl [VA-rpynmel. O0mmas xapakTepHcTHKa Ha OCHOBAaHHH MX TONIOKeHns B [lepronundeckoit
cucteme 3nemenToB Jl. V. MerneneeBa u CTpoeHAS aTOMOB. YIJIepoa 1 ero aimtorponusa. CBoiicTBa
AJUTOTPOITHBIX MOAM(HUKALNHN yITIepoaa, X 3HaYeHNe U MpuMeHeHne. OKCHUIbl M THAPOKCHIBI yIIepoaa
1 KPEMHUs, UX XUMHUYECKHEe cBOicTBa. COlMM yronbHOM U KPEMHUEBBIX KUCIIOT, KX 3HAYCHUE U
npumenenue. [Ipuponoobpasyromas pons yriuepoaa Juis )KHBOKH M KPEMHUS 7151 HEKUBOHW MPUPOJIBI.
d-anemenTsl OcobennocTH cTpoeHus atoMoB d-anementos (IB-VIIIB-rpynm). Menb, LHHK, XpoM,
JKeJle30, MapraHel] Kak MpOCThIe BENIECTBa, UX (PU3HIECKHe U XUMHUYIeCKre cBoiicTBa. HaxokaeHue aTux
METaJUIOB B IPUPOAE, X MoTydeHne u 3HaueHue. Co

[IpakTHyeckue 3aHATHA: XUMAYECKHE CBOMCTBA BOJOPO/IA, KHCIOPOoa, cepbl, hocdopa, raoreHos,

srrramarn MV nTI T YT ANIMT T ANATA IIPTIAMMATIA ATAATIANO 3 SAATIATIIIN A EATITY A IAANTITITITIT YA £YY AMATIATTOR cTE

Pemenue 3ana4, ocylecTBIECHUE IPEBPALECHUI IIp ‘ 12

Pemenue 3amaq u ynpaxkaenuit. Koarponsnas pabora o paszpery "O6mas 1 Heopranudeckass Xumus'

CamocrosaTensHast paboTa CTyICHTOB ‘ CP ‘ 10

Pemenne 3amaq u ynpakHeHui 1mo o6pasity, pabora ¢ HH(QOPMaHOHHBIMU HCTOYHHKAMH,
MHIBUAyaIbHOE TOMAIITHEE 3a/1aHue

JubdepeHunpoBaHHbIii 3a4eT ‘ Ip ‘ 2




Pazgen 2. Oprannyeckast Xumust 158

Tema 2.1. IIpenmeT opranudeckoil XuMuH. Teopus cCTpoeHHs

” Jlex 4
OPraHUYECKUX COCTUHEHHUI

IIpenmer opranmaeckoit xumun. [lorATHE 00 OpraHMYEeCcKOM BEIIECTBE U OPraHWIECKOH XUMHUH.
Teopwus cTpoenus opranmdecknx coennaeHni A. M. bytineposa. XuMuueckoe CTpoeHHE M CBOIICTBA
opraHu4eckux Bemects. [lonsaTre 06 nzomepun. CriocoOsl 0TOOpaXkeHUs CTPOCHHS MOJICKYITBI
(popmymbl, Mmomenn). 3HaueHue Teopun A. M. ByTiepoBa st pa3BUTHSI OpraHUYECKON XUMHH U
XUMHUYECKHAX IPOrHO30B.

Knaccudukanus opranmdeckux coennHenuid. Kiaccupukariys opraHn4eckuxX BEIECTB B 3aBUCHMOCTH
OT cTpoeHHus yreponHoi nenu. [lousatue pynxmuonansHoN rpynmsl. Kimaccudukamus opraHmdaecknx
BEMIECTB MO TUITY (PYHKIIMOHAIBHOH TPYTIITBI

OCHOBBI HOMEHKJIATY bl OPTaHHIECKIX BEIECTB. TpuBHaIbHbIC Ha3BaHMs. PanmonansHas
HOMEHKJIaTypa Kak npeamecteeranna HomeHkaarypsl [UPAC. Homerkmarypa IUPAC

OcHOBHBIE HallpaBJICHUS Pa3BUTHA TeOpHuH cTpoeHus A. M. bytnepoa. 3omepust opranngecKkux
BemiecTB U ee BuApl. CTPyKTypHas H30MEPHsI: MEXKIIACCOBast, YITIEPOIHOTO CKEJIeTa, TIOM0KEHUS
KpaTHOU CBA3M M (pyHKIIMOHANBEHOW Tpynibl. [IpocTpaHcTBeHHAs H30MEpHs: TeOMeTpHYecKas 1
onrtuyeckas. PactBopenne 6enkoB B Boze U ux Koarynsanusa. O6pasoBanue coneil mumnuna. [lorydenne
MenHOM conu mniuHa. Jenarypanus 6enka. LiBeTHbIe peakiun O€nKoB

Tema 2.2. [IpenenspHBIE YIIIEBOIOPOIBI Jlex 6

Tomonoruueckuii psizt ankanoB. [lorsrue 06 yreBogopoaax. OCOOCHHOCTH CTPOCHHS TPEISTbHBIX
YIJIEBOAOPOIOB. AJIKaHbI KaK MPEACTABUTENH PEACIbHbIX YIIIEBOAOPOIOB. DIIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHUE MOJICKYJIBI METaHa M APYTHX ajKaHOB. [OMOIOrHYSCKUil P U H30Mepus
napagpuHOB.

XHUMHYECKHEe CBOHCTBA NKaHOB. Peakuy AerupupoBaHus, TOPSHUS, KATATMTHYECKOTO OKUCIICHUS
ankaHoB. KpekuHT ajKaHOB, pa3IMYHbIC BUIbI KPEKUHTA, IPUMEHEHHE B IIPOMBINUICHHOCTH. [Tuponus u
KOHBEpCHS METaHa, N30MEPH3aLlUs aJIKaHOB.

O6nactu npuMeHeHHUs ankaHoB. [IpoMBIIIICHHBIE CITOCOOBI MOMYYCHNUS aJIKaHOB: IIOTyICHHE U3
MPUPOJHBIX HCTOYHUKOB, KPEKUHT MTapaMHOB, OIyICHHE CHHTETHIECKOTO OCH3MHA, rasu(uKaIms
yIiIsl, THIpUPOBaHKE akaHoB. JlaDopaTtopHbIie criocoObl MOMyUeHHs alKaHOB: cuHTe3 Biopua,
JeKkapOOKCHIIHpOBaH#e, THAPOIN3 KapOuia aJFOMHHUA.

Tomomnorudeckuit psix 1 HOMEHKIIATypa HUKI0ANKaHOB, MX 00mas popmyna

Tema 2.3. DTUICHOBBIC ¥ IUCHOBHIC YITICBOJOPOIEI ‘ Jlex ‘ 3

Anxensl. [oMonormaecknit psas. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHNE MOJIEKYIIBI STHIICHA U
ankeHoB. [oMonornyeckuii psaa u odmas popmyia ankeHoB. M30MepHst STHICHOBBIX YIIICBOIOPOIOB:
MEXKJIaCCOBAsl, yIIIEPOJHOTO CKEeTa, MOJIOKEH!s KPaTHOM CBsA3H, reoMeTpudeckas. dusudeckue
CBOICTBA aJIKCHOB. XMMUYECKHE CBOICTBA aJIkeHOB. IIpaBuino MapKkoBHHKOBA U €T0 3JIEKTPOHHOE
obocHoBanue. [opeHne ankeHOB. Peakiny OKHCICHUS B MATKUX M XKECTKUX ycnoBusax. Peakius Barnepa
U ee 3Ha4YECHHUE /I 00OHAPY)KEHUS HEMPEAETbHBIX YITIEBOJOPOJOB, OMydeHHs minKonel. [Ipumenenue u
CIOCOOBI TTOTYYEHUS AJTKSHOB.

Anxanuensl. [lonaTne n kmaccnukanys THEHOBBIX YIIIEBOAOPOAOB 10 B3aHMHOMY PaCIIOJI0XKECHHTO
KpaTHBIX CBs3eil B Monekyse. [Tonmmepusanus gueHoB. Crioco0bl MOTyYeHHs AUCHOBBIX YIJIEBOAOPOIOB:
pabotst C. B. JleGenena, neruapupoBaHie aJKkaHOB

Tema 2.4. AeTnIeHOBBIE YIIIEBOJOPOIBI Jlex 3

T'omonornueckuii psax ankuHoB. HoMeHKIIaTypa aleTUICHOBBIX YINIEBOAOPOaoB. M3omepus
MEXKJIacCOBasl, YIIIEPOIHOTO CKEIETa, TION0KEHUS KPaTHOH CBSA3H.

XHUMHUYeCKHEe CBOHCTBA U IPUMEHEHHE aIKUHOB. OCOOSHHOCTH peakuii MPUCOSTUHEHHUS IO TPOHHOM
ymiepoa-yreponHoi cBa3u. Peakmus Kydaeposa. IIpasnno MapKkoBHHKOBA TIPUMEHUTEIBHO K
anermineHaMm. [IpuMeHeHne aleTHIIEHOBBIX yIIEBOIopoaoB. [lomydeHne aneTuieHa mIpoIn30M MeTaHa
1 KapOUIHBIM METOIOM.

[Monyd4enue aneTuineHa U3 Kapoua KajabIvs, O3HAKOMJICHHE C (PU3NIECKUMHU U XUMUIECKUMH
CBOMCTBaMU allETHIICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHNEM, B3aHMOACHCTBHEM ¢ OPOMHOI BO/IO],
pacTBOpOM INepMaHranara Kajusi, conamu Meau (1) u cepebpa.




Tema 2.5. ApoMaTHUecKre YIII€eBOIOPOIBI ‘ Jlex 4

T'omonoruaeckwii psix apeHoB. beH3on kak npeacraBuTens apeHoB. COBpeMEHHBIE MPEACTaBICHUS 00
9JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOcHHH OeH3ona. OOpa3oBaHUE apOMATHUCCKOH T-CHCTEMBI.
Tomornoru Gen3ona, ©X HOMEHKIaTypa, o0mias ¢popmyna. . Gusnveckrne CBOWCTBA APCHOB.

XuMHI4gecKre CBoMCcTBa apeHoB. OpHEHTAIH B PeakusaX dekrpodriabHoro 3amemienns. OprueHTaHTsI |
u Il pona.

[Ipumenenne u omydeHue apeHoB. [IpupoaHbIe HCTOYHUKH apOMaTHIECKUX YITIEBOAOPOIOB.
Apomaruzanus ajJKaHOB U IUKI0aTKaHOB. AJIKHIMpoBaHUE OeH3071a.

Paznenenue cMecu O€H301 — BOJja C MOMOIIBIO IETUTEIBHOI BOPOHKH. PacTBOpstonIas criocoOHOCTb
OeH301a (IKCTPAKIUS OPraHUYCCKHX U HEOPTaHUYIECKUX BEIIECTB OCH30JI0M M3 BOJHOTO pacTBopa Hoza,
KpacuTellei; pacTBOPEHUE B OCH30JI€ BEIIECTB, TPYIHOPACTBOPUMBIX B BOJE (Cepbl, OEH30MHOI
kucnotsl). [operne 6enzona. OTHOmeHNe OeH30Ia K OpOMHOM BOZIE, pacTBOPY IIepMaHraHara KaJus.
Pemienue pacy€THbIX 3a1a4 0 YPaBHEHUAM XUMHYECKUX PEaKIui

Tema 2.6. IIpupoaHble HCTOYHUKH ‘ Ip ‘ 4

Hedts. Haxoxxnenue B mpupoze, cocta U (pu3UIecKe cBOWcTBAa HE(PTH. TOMITHBHO-9HEPTETUYIECKOE
3HaueHue HedTu. [IpomblnneHHas nepepaboTka HedTH. Pektndukanust HedTH, OCHOBHBIC (paKLUU e
paszeneHus, UX UCIoilb3oBaHue. Bropuynas nepepaborka HedrenpoaykToB. OKTaHOBOE YHCIIO.
[pupoaHsrii 1 oy THEI HeQTsHOIT rassl. CpaBHEHHE COCTABA IPUPOIHOTO U MOITYTHOTO ra3oB, HX
MIPaKTHYECKOE MCTIONb30BaHNUE.

Kamennsrii yrois. OCHOBHBIE HAIIpaBJI€HHUS HCIIOIb30BaHU KAMEHHOTO YIIIS

DKOIOTHYECKHE acIeKThl JOOBIYH, TepepaboTKN M HCIIOIb30BAHMUS TOPIOYNX HCKOTTAeMBIX

Pemenue 3an1a4 ¥ ynpaxHEHHI IIp 8
CamocrostensHast paboTa CTyIeHTOB CP 11
Tema 2.7. TUIpOKCHITBHBIE COETHHEHMS Jlex 10

Crpocenue u ki1accudukanus ciupro. Kiaccudukanus ciupToB 110 TUITY YITIEBOIOPOAHOTO pajnKana,
YICITy TUAPOKCHIBHBIX TPYTII U THILY aTOMa yIIepo/a, CBI3aHHOTO C THAPOKCHILHON TPYTITION.
T'omonorugecknii pAx NpeAeIbHBIX OTHOATOMHBIX CIUPTOB. M30Mepus M HOMEHKIIATypa alKaHOJIOB, HX
obmas Gopmyna. XMMHYECKHE CBOICTBA aJIKaHOJIOB. PeakIIHOHHAs CIIOCOOHOCTH MPEACIbHBIX
OIHOATOMHBIX crtupToB. CriocoOs! momydeHus cuupToB. OTAeNbHBIE TPEICTABUTEIH AJIKAHOOB.
Mertanomn, ero mpoOMBIILIEHHOE NOIYYCHHE U IPUMEHEHNE B TPOMBIIIEHHOCTH. bronormaeckoe
nerictBue Metanona. Crnenuduyeckne criocoObl MOMYUSHUS 3TUIIOBOTO cripTa. Oru3nonornueckoe
IeHCTBHE TAaHOIIA.

Mmuoroaromusie ciupThl. OcOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX CITMPTOB, UX
KadeCTBEHHOE OOHapykeHue. OTaeIbHbIC TPEICTABUTENHN: STHICHIINKOIb, [THLEPUH, CIIOCOOBI MX
MTOTyYEHHs, IPAKTHYECKOE IIPUMEHEHHE.

®eHon. B3auMHOE BIMAHHE apOMATHYECKOTO KOJIbLA U THIPOKCUIIBHOM Ipynbl. XUMUYECKHAE CBOUCTBA
(heHONA KaK (PYHKIUSA €TO XMMHUYECKOTO CTpOeHUA. bpomupoBanue ¢peHona (kauecTBEHHAs peaKius),
HUTpPOBaHKE (IMKPUHOBAS KHCIIOTA, €€ CBOICTBA U MpuMeHeHune). OOpa3oBaHie OKpAILIEHHBIX
koMmIuTekcoB ¢ noHoM Fe3+. [Ipumenenne denomna. [Tonydenne peHona B MPOMBIIUICHHOCTH

Tema 2.8. Anpaeruibl 1 KETOHBI | Jlek 4

Tomomorudaeckue psas! aabAeTUIOB H KeTOHOB. [loHATHE 0 KApOOHHUIIBHBIX COCTHHCHUAX. PU3nIeCKue
CBOIiCTBA KapOOHMITBHBIX COSTUHECHNN. XUMHUIECKIE CBOMCTRA allbCTUIOB M KETOHOB. PeakiimonHas
CIOCOOHOCTH KAPOOHMIIBHBIX COCUHEHHH. Peakiinu OKHCICHHS aibICTHI0B, KAYECTBEHHBIC PEAKI[HH HA
anbIEruHYI0 TpyIiny. Peakiiuy moauKoHAeHCaAluU: .

IIpumenenue u nony4eHue KapOOHUIBHBIX coennHeHui. [IprMeHeHne allbIeTH/IOB U KETOHOB B OBITY U
npomeiiuieHHOCTH. OTAeIbHBIC MPEACTABUTENH aJbACTHIOB H KETOHOB, CrIEU(UIECKHE CITIOCOOBI HX
MOJIy4Y€HHs U CBOICTBA.




Tema 2.9. KapOoHOBBIE KUCIIOTBI M UX MTPOU3BOIHEIC Jlex 10

ITonsTHE O KAPOOHOBBIX KHCIIOTAX U UX KIacCH(pHUKamus.

[penenpHble OTHOOCHOBHBIC KApOOHOBBIE KHCIOTHI. [oMoornueckuii psin MexxMonekyssipHbIe
BOJOPO/IHBIC CBA3H KapOOKCHIIBHBIX TPYIII, NX BIASHUC Ha (pH3HYCCKIE CBOICTBA KAPOOHOBBIX KHCIIOT.
XUMHIYECKIE CBOMCTBA KapOOHOBBIX KHCIOT. CrocoOBI OIydeHHs KapOOHOBBIX KUCIIOT. OTACIbHBIC
MpeIcTaBUTeI U MX 3HadeHne. Baxuelime npencraBuTenn KapOOHOBBIX KHCIIOT, UX OMOIOTHYECKAst
poib, cenu(puIecKHe CIIOCOOB! TTOTy4YeHNs, CBOICTBA ¥ PUMEHEHHE MypPaBbUHOI,

YKCYCHOM ,TaIbMUTHHOBOM ¥ CT€apUHOBOM; aKPUIJIOBOM U METAKPUIIOBOM; OJIEMHOBOM, JINHOIEBOU U
JIMHOJICHOBOI; IAaBEJIEBOIT; OEH30MHON KHCIIOT.

CtpocHHe 1 HOMEHKIIATYypa CIOXKHBIX 2(UPOB, MEKKIIACCOBAS M30MEPHS C KApOOHOBBIMH KHCIIOTAMHU.
Crioco0bI oJTy4YeHus CI0KHEIX 3¢upoB.. OOpa3oBaHUE CIOKHBIX MOTHIQUPOB.
Homustunentepedranar. JlaBcaH Kak MpeACTaBUTEIb CHHTETUYECKHUX BOJTOKOH. XUMHUYECKHE CBOWCTBA H
MIPUMEHEHHNE CIIOKHBIX 3()HUPOB.

Kupsl kak croXxHbIe 3PHUPHI IMHIepHHA. XUMHUYECKHE CBOWCTBA JKUPOB: THAPOIN3, OMBUICHHE,
THAPHpPOBaHKE. bromorndeckas pob )KIPOB, UX UCIIOIB30BAaHIE B OBITY M IIPOMBIIIICHHOCTH.

Conu kapOOHOBBIX KHCIOT. Mbu1a. CriocoObI MOTYYEeHHUs COJICH: B3aUMOICHCTBHE KApOOHOBBIX KUCIIOT C
MeTaJJIaMH, OCHOBHBIMH OKCHAaMH, OCHOBAHHUAMH, COJIAMH; IIETIOYHON THAPOIIN3 CIOKHBIX A(PHPOB.
XuMU9ecKue CBOMCTBA CoMeii KapOOHOBBIX KUCIIOT: THAPOIU3, PEaKIIMH HOHHOTO oOMeHa. MEuia,
CYIIHOCTH MOIOIIET0 AeiicTBHsI. OTHONIEHHE MbIIa K XKeCTKOH Boze. CHHTETHIECKHIE MOIOIIINE CPEICTBA
— CMC (zmeTepreHTHI), HX IPEMMYIIECTBA M HEIOCTAaTKH

Pemenne 3anau u ynpaxHeHui IIp 14
Pemenue 3a/1a4 v ynpaKHCHHH 10 KUCIIOPOACOACPIKAIIUM COCTIHEHUAM

HubdepeHnnpoBaHHbIii 3a4eT Ip 2
CamocrTosiTesnbHast paboTa CTyIeHTOB CP 8

Pemrenue 3amad 1 ynpakHeHHi o o0Opasmy, pabora ¢ HHGOPMaMOHHBIMH UCTOYHHKAMU,
WHAWBHIYaIbHOE IOMAITHEee 3a/1aHie

Tema 2.10. Ymesonusr Jlex ‘ 8

Krnaccugukanus yrieronoB buonormyeckas poib yINICBOAOB, UX 3HAUCHHE B )KU3HU YEIIOBEKA H
o01ecTBa.

Momnocaxapuasl. CTpoeHHE U ONITUYeCKas H30MepHs MOHOcaxapuaoB. Mx kinaccudukanus mo gucy
aTOMOB yIiIepo/ia ¥ MPUpoe KapOOHMIFHOU TPyHIbl. [J1I0K03a, CTPOCHHE €€ MOJIEKYJIbl H (PU3NIeCKUe
cBoiicTBa. TayTomepusi. XuMHUYECKHE CBOMCTBA MIFOKO3bI: PEAKI[UU IO AJIbIETUIAHOU IpyIIIe
(«cepeOpsiHOTO 3epKalia», OKMCICHAE a30THOM KHUCIOTOU, THAPUpOBaHHe). Peakiiy roKo36! Kak
MHOTOAaTOMHOTO CITHPTa: B3aUMOJICHCTBHE TITFOKO3BI ¢ THApokcHaoM Meau (1) mpu komHaTHOM
TeMIIeparype | HarpeBaHuH. Pa3maabIe TUITBI OpoXKeHUs (CIIIPTOBOE, MOJIOYHOKHCITOE). [ITIoK03a B
npupoze. bruonorndeckas posib U NpUMEHEHUE DII0KO3bl. DpyKTO3a KaK H30MeEp IIIFOKO3BL.
Hucaxapunsl. Ctpoenue qucaxapunos. CTpoeHHE M XUMHUYECKHE CBOMCTBA CaxapO3bl.
TexHoorn4eckne 0OCHOBBI IIPOU3BOACTBA caxaposbl. JIakTo3a U MallbTO3a Kak H30MEPBI Caxapo3bl.
Honucaxapuner. O61ee crpoenue noiucaxapuaos. CTpoeHHe MOIEKYIbI KpaxMala, aMiiio3a u
amMrutonekTHH. OU3nudecKkre CBOWCTBA KpaxMaa, ero HaxoKJACHHE B IPUPOJIE U OHororudeckast poib.
I'muxoren. Xumudeckue cBoicTBa Kpaxmasa. CTpOeHHE 3IIEMEHTapHOTO 3B€HA LEIUTION036l. Binsaane
CTPOCHWSI ITOJIMMEPHOH IEeNH Ha (PU3MIECKHe U XUMUIECKHE CBOMCTBA IEITIONO3EL. [ maponms
LEJUTEOI036], 00pa30BaHUE CIOKHBIX 3(PHPOB ¢ HEOPraHNIESCKUMH U OPTaHMYSCKHUMH KHUCIIOTaMH.
CpaBHeHHE CBOMCTB KpaxMaia 1 IeIIII0I03bI




Tema 2.11. AMUHBI, aMHHOKHCIIOTHI, OCIIKH Jlex ‘ 12

Knaccudukanusa u uzomepust aMuHOB. [ OMONIOTHYIECKUE PSIIBI IPEACITEHBIX aTU(PaTHIeCKIX U
apOMaTHICCKUX AMHHOB, M30MEPHS I HOMEHKIIATypa. XUMHAYCCKHE CBOMCTBA AMHHOB. AMHHBI KaK
OpraHUYCCKUC OCHOBAHMS, NX CPAaBHCHHE C aMMHUAKOM U APYTHMHA HEOPTAaHWIECKAMI OCHOBAaHUSIMH.
CpaBHeHIE XUMHYECKHUX CBOMCTB an()aTHUYCCKUX U aQPOMATHIECKUX AMUHOB. AHUIHHOBBIC KPACHTEIIH.
[lousTHe 0 cHHTEeTHYCCKUX BoJOKHaX. [Ipumenenne u momydeaue amuHOB. [lomyduenne aMmuaoB. PaboThr
H. H. 3ununa.

AmuHOKHUCIIOTHI. [ToHsITHE 00 aAMUHOKHUCIIOTAX, UX KiIacCH(pUKaIus u crpoeHue. OnTruaeckas n30Mepus
0-aMHHOKHCHOT. HoMeHkiatypa aMMHOKUCIIOT. J{BOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
aMUHOKHUCTIOT U e¢ IPUIUHEL. bumonsipasie nousl. Peakiuu konaencanyy. [lentumaas cBA3b.
CuHTeTHYECKHE BOJIOKHA: KalpoH, sHaHT. Kitaccudukaiius BoiokoH. [lonyueHre aMUHOKHUCIIOT, UX
MPHUMEHEHHE | OHOoJorudecKas QyHKITHS.

benku kak npupoaHeie moauMepsl. [lepBrdHas, BTOpudHast, TPETUIHAS U YETBEPTHIHAS CTPYKTYPHI
0enkoB. DuOpUIUIIPHBIC U DIOOYIIAPHBIC OEIKH. XUMUYECKHE CBOMCTBA OCIIKOB: TOPEHUE, ACHATY AU,
THAPOIIN3, KAYCCTBEHHEIE (I[BETHBIC) peaknuu. bruonorundeckue PyHKINN OETKOB, UX 3HAYCHHE

Tema 2.12. AzoTcomepikamniie reTepoOnuKINIeCKICCOCTMHCHU.

Jlex 4
HyxknenHoBbIE KHCITIOTHI

HyxnenHoBBIE KACIOTHI Kak MpUpOoAHbIe nonmuMepsl. Hykineotnasl, nx crpoerne, mpumepsl. ATO u
AJ1d, ux B3auMOINpeEBpanIeHwe u poik 3Toro npouecca B npupoae. [lorarue JIHK n PHK. Ctpoenne
JHK, ee nepuuHas u BropuyHas crpykrypa. . Perumkanus [IHK. Ocobennoctu crpoennsi PHK. Tumbt
PHK u nx 6uonornueckue gpynkunu. [lonarne o rpomanoM koze (koxone). bruocunres 6enka B )KUBOM
KIeTke. |'eHHas nmkeHepus U Onorexnonorus. TpancreHHbie (POPMBI PACTECHHI M KIBOTHBIX

Tema 2.13. Bronorndeckn akTUBHBIE COSAMHEHHS ‘ Jlex ‘ 6

®epmentsl. [ToHsTHE 0 PepMEHTAX KaK 0 OHONOTUIECKUX KaTaln3aTopax OeIKOBOH MPHPOIbL.
3aBHCHMOCTb aKTHBHOCTH ()EPMEHTOB OT TEMIIEPATYPHI M KHCIOTHOCTH Cperbl. 3HaueHHe (PepMEHTOB B
OUOoJIOTUN ¥ MPUMEHEHHE B TPOMBIILUIEHHOCTH.

Buramunst. [Tonstie o Buramunax. Mx knaccudukanus u obo3Hauenue. Hopma norpebienus
BHTAMUHOB.

TopmoHnsr. [ToHsITHE 0 TOPMOHAX KaK OMOJIOTHYECKH AKTHBHBIX BEIICCTBAX, BHIIOTHIIONINX
SHAOKPUHHYIO PETYILIIHIO )KU3HEAESITEIPHOCTH OpraHn3MoB. Kitaccu(ukanus ropMOHOB: CTEPOUIHI,
MIPOU3BOHBIC AMHHOKHCIIOT, MOJIHUIICHITHIHbIC H OCJIKOBBIC TOPMOHEI.

JlexapctBa. Kparkne ucropudeckue CBeICHNs O BOSHUKHOBCHHH W Pa3BUTHH XUMHOTEpanuu. [ pymmst
JIeKapCTB: CyNb(aMHIBI (CTPENTOLH), AaHTUOMOTHUKY (TEHUIIMIUINH ), aHTUITHUPETHKH (aCITUPHH),
aHaNbreTHKY (aHAIBIHH). be3omacHsie cCroCcoObI IPUMEHEHHSL, JIEKAPCTBEHHBIE (DOPMBI

Tema 2.14. IToammepsr ‘ Ilp ‘ 4

Oprannueckue nomuMepsl. CIIocoObI HX MOMYYCHUS: PEAKIH MTOTHMMEPHU3ALUN H PEaKIIUN
noukoHAeHcanny. CTPyKTypBI HOTMMEPOB: JTMHEIHBIE, pA3BETBIIEHHBIE U IPOCTPAHCTBEHHEIE.
CTpyKTypHpOBaHUE MOJUMEPOB: ByJIKaHH3aIHs KayIyKoB, IyOleHIe OEIKOB, OTBEPIKICHHE
MOJINKOHJCHCAL[HOHHBIX TTOJTUMEPOB.

Heoprannueckue nonumepsl. ITonmumepsl — mpocThie BEECTBa ¢ aTOMHOM KPUCTALTNYECKON PEIIeTKOM:
QJJIOTPOITHBIC BUION3MEHEHHS yriepona (anmas, rpadut, kapOuH, QyiiepeH, B3aHMOCBI3b
ruOpuau3anuy opouTaeil y aToMOB yIiiepoa ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOITHBIX
MoIHQUKALU); CeJIeH U TEJUTYp LEMOYETHOTO CTPOCHUS.




Tema 2.15. Xumust B )ku3HU 00MIeCTBA ‘ IIp 8

XuMus ¥ IPOU3BOACTBO. XUMUUICCKAS TPOMBIIIICHHOCTh M XUMUIECKHE TeXHOIOTUU. ChIphe s
XUMHUYECKON TPOMBILIIIEHHOCTH.

XuMus B CEIBCKOM X035 CTBE. XUMHU3alUs CETbCKOTO X035 CTBA U €€ HallpaBlieHHs. PacTeHus u mnoysa,
MTOYBEHHBIN MOTIOIIAOIINN KOMIUIEKC. YI0OpeHus u ux Kiaccupukanus. XUMUYECKUE CPEICTBA
3amuThl pactenuit. OTpuIaTeabHbIC MOCACACTBUS IPUMEHEHHS MECTUIMIO0B U 00pb0a ¢ HUMH.
XuMH3ays JKHBOTHOBOCTRA.

XUMHMS ¥ 9KONIOTHsL. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpebl.

XuMHS ¥ TIOBCETHEBHAs KU3Hb YenoBeka. Jlomannuss anteka. Moroniye 1 YUCTSIIHE CPEACTBA.
CpencrBa 60pp0OBI ¢ OBITOBEIMH HaCEKOMBIMH. CpesiCTBa TMIHOM T'MTHEHBI 1 KOCMETHKN. XUMUA U TTHIIA.
MapkupoBKH yITaKOBOK IMHICBBIX H TATHCHHIESCKUX MPONAYKTOB i YMEHHE X YUTATh. DKOJIOTHS
JKUJIAIIA. XFIMHS B TCHETHKA YeJIOBeKa

Pemenue 3aaa4 1 ynpakHeHHM ‘ ITp ‘ 8

HTtorosoe nosropenue

CamocrTositenbHast paboTa CTyJACHTOB ‘ Cp ‘ 17

Pemenue 3a1a4 v ynpakHeHHH 10 00pasiy, paboTa ¢ HH)OPMaMOHHBIMHA HCTOYHUKAMH,
WHIUBUAYyaIbHOE TOMAIITHEE 3a1aHUE

IK3aMeH 18

Dk3aMeH Ok ‘ 18

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —
nabopamopmsie pabomul.

3. YCJOBUSA PEAIM3ALINU ITPOTI'PAMMBI IUCIUITJINHBI
3.1. TpeboBaHusI K MUHMMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecIe4eHUI0

Jlis peanu3anuy nporpaMMbl y4eOHOH AUCHUILINHBI IPEyCMOTPEHEI CIIeHUAIbHBIE TIOMELICHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBbI CIIEHUATEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuerue OUCYUNIUHDBI

Tun aynuropun OcHauleHne ay1uTOPpUU
Cnenunaau3npoBanHoe yuedHoe oGopyroBanue, [10 n maTepuanl
AJI5l OCBOEHMS IHCIMILUIHHBI (IIPH HE00X0AUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. Jlebenes FO. A., @anees I. H., Tonyoes A. M., [llanosan B. H., CremanoB M. b. Xumus.
3anaunuk : YdeOnoe mocobue s CIIO. - Mocksa: HOpaiit, 2022. - 236 ¢ - Tekcr
snextpoHHbId. - URL: https://urait.ru/bcode/491053
2. Epoxun 10. M., Kosanésa U. b. Xumus st npodeccuii v criennaabHOCTEH TEXHHYECKOTO U
eCTeCTBEHHO-HaydHOro mnpoduueit : YueOnuk s crysentoB CIIO. - Mocksa : Axamemus,

2021. - 448 c. - Tekcr : snekrponnsnii. - URL: https://academia-moscow.ru/catalogue/
4831/551063/

ﬂOI’lOJZHLH’ﬂeJZbele UCMOYHUKU.

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « lumepnemy:

1. ObC PY/IH u ctoponnue 9BC, k KOTOPBIM CTy[€HTHl YHUBEPCUTETA UMEIOT JTOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- Hay4Hast dnekTponHas obubnuorexa eLIBRARY.RU https://www.elibrary.ru/

- OBC Znanium https://znanium.ru

- OBC «YHuBepcurerckas oubnuoreka onnaia» http://biblioclub.ru

- O6pazoBarenbHas iardopma FOpaiit https://urait.ru

- DnexTporHo-6ubmmoreunas cucrema PYIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web




2. bassr JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- cBOOOHast sHIMKIoneust Bukunenus https://ru.wikipedia.org/

- YueOnbIit mopran uactutyTa https://portal.rudn-sochi.ru/

- pedeparuBnas 6a3a nanaberx SCOPUS http://www.elsevierscience.ru/products/scopus/
- mouckoBast cucrema Google https://www.google.ru/

- mouckoBas cuctema Suzaexc https://www.yandex.ru/

Memoouueckue mamepuanst 07151 00YYAIOUWUXCS

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJIMHBI

KOHTpOJ'Ib " OLICHKA PE3YJIbTaTOB OCBOCHUA NUCHUIIIIMHBI OCYIIECTBIIACTCA MPLCogaBaTciicM B
nponecce MpoBEACHUA NPAKTUICCKUX 321H$[TI/II>1, TCCTUPOBAaHU:, 4 TAKKC BBIINOJIHCHU A

06y‘-IaIOH_IPIMI/IC$I WHIUBUIYAJIbHBIX BaﬂaHHﬁ.

Tabnuya 4. Konmponas u oyeHka pe3yibmamos 0C80eHUsi OUCYUNTUHBL

PesyabTaThl 00yueHus
(ocBOEHHBIC YMEHHS, YCBOCHHbIEC 3HAHHSA)

®opMBbI U METOABI KOHTPOJISA H OLEHKHU
pe3yJIbTATOB 00y4eHust

3HaHus:;

Ananms u OLIeHKa BBITIOJTHEHHS
UHWBHYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
OIpPOC, TeMaTHYECKUN JTUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUe 3aHATHA,
JOMaITHIE paboTsl, KOMITBIOTEPHOE
TECTHUPOBAHHE, B3anMoKOHTpOIIH u
CaMOKOHTpOJIb  cTyneHToB. [lomHoTa M
TPaMOTHOCTh  TOJTOTOBJICHHBIX  JIOKJIAJIOB,
cooOImeHnH, Mpe3eHTaIH.

VYMmenus:

HabGmronenne, KOHTpONIb TperojaBaTeis 3a
NESITENIBHOCTRI0  OOyYaloIIMUXCsl, aHau3 |
OIlCHKAa ONTUMAJbHOCTH METO/a pPEeIICHH
3ama4, Oecena, ompoc, MPaKTUISCKUE 3aHSATHUS,

JIOMaIIHue paboTHI, KOMITBIOTEPHOE
TECTUPOBAHHE
[IpakTU4yecKuil OMbIT: HaOmrofenne, KOHTpOJIbB TIperojiaBaTeliss 3a

JIESITENIBHOCTRI0  OOYYAIOIIUXCSI, AaHAIW3 U
OIleHKa ONTUMAJIBHOCTH METOJa pPEHICHUs
3aj1adg, BBITIOJTHEHHE 174 3alura
WHAUBUAYAJIbHBIX 3aJaHUN.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



