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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus

| e

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuaebnoi mucuuruirabl OY/l.11 Xumus siBiseTcs 4acThio IPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
43.02.15 TIOBAPCKOE U KOHJAUTEPCKOE JIEJIO (mpuka3 MwunoOpHayku Poccuu ot
09.12.2016 . Ne 1565)"

* OCBOEHME 3HAHMHW O COBPEMEHHOW €CTECTBEHHO-HAyYyHOM KapTMHE MHpa W MeTojax
€CTeCTBEHHBIX HAyK, 3HAaKOMCTBO C HauOojee BaXHBIMU HACSIMH U JOCTH)KCHUSIMHU
€CTEeCTBO3HAHMS, OKA3aBIIMMHU OTIPEIEIISIONIee BIUSHIE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

* OBIQJCHHE YMEHUSMH TIPHUMEHATH IIONyYeHHbIE 3HAHUA i1 OOBSICHEHUS SIBICHHIA
OKPY)KAOIIEr0 MHUpa, BOCHPUATHS WH(POPMALNNU €CTECTBEHHO-HAYYHOTO M MPO(EeCCHOHATBHO
3HAUUMOTO COJCPXKAHWS;, pA3BUTHE WHTEIUIEKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHUYECKOTO MBIIIJICHUS B XO/I€ MPOBE/ICHUS IIPOCTEHINNX UCCIIeI0BaHMM, aHaIU3a SIBJICHUH,
BOCTIPUSITHS I HHTEPIPETAIIMH €CTECTBEHHO-HAYYHON MH(OpManu;

* BOCIIUTaHHE YOSKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHHON TMPUPOABI ¥ UCTIOIb30BaHHS
JOCTH)KEHUH €CTECTBEHHBIX HAYK JAJIs Pa3BUTHUS LUBUIIN3ALUN U MTOBBIILICHUS KAa4eCTBA KU3HH;
* TpPUMEHEHHE €CTECTBCHHO-HAYyYHBIX 3HAaHMH B MPO(ECCHOHANBHON AEATEIIBHOCTH H
MTOBCETHEBHOW KM3HU JJIs1 oOecrieueHusi Oe30MacHOCTH JKHU3HEAEATEIBHOCTH; T'PaMOTHOTO
HCTIOJIb30BaHMS COBPEMEHHBIX TEXHOJIOTHUI; OXPaHBI 37I0POBbS, OKPYKAFOIIEH CpPEJIbI.

1.2. MecTo y4eOHOH AMCHUILVINHBI B CTPYKTYpPe NPOrPaMMBbl MOATOTOBKH CHELHATHCTOB
CpeIHero 3BeHa.
VYuebnas gucuummnaa OY/[. 11 Xumus Bxoaut B nukit O01meodpazoBaTeIbHONM MOATOTOBKH.

1.3. Llesm n 3agauyn — TpeGOBAHUS K Pe3yJbTATaAM OCBOCHHS Y4eOHOM THCHMIIMHBL.

— (opMupoBaHHE y 00yJarOIMUXCsA YMEHUS OIIEHUBATh 3HAYUMOCTh XUMUYIECKOTO 3HAHUS JUIS
Ka)k/IOTO YeJIOBEKa;

— (opmupoBanue y OOyYarOUIMXCSl LEIOCTHOTO IPEACTABICHHUS O MHUPE ¥ POIH XMMHU B
CO3JJaHWH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHPA; YMEHHUS OOBSICHATH OOBEKTHI
MPOLIECChl  OKPYXAIOL[ed JCHCTBUTEIBHOCTH: IMPHUPOJHOM, COLMAIBHOW, KyJIBTYpHOH,
TEXHUYIECKOH CpeJIbl, UCTIONB3YS UL 3TOTO XUMHYECKUE 3HAHHUS,

— pa3BUTHE y OOyYarOIIUXCS YMEHUW pa3nuvarh (pakThl M OLIEHKH, CPAaBHUBATH OIICHOYHBIC
BBIBOZIBI, BHJIETh WX CBSA3b C KPHUTEPHSIMH OLEHOK W CBSI3b KPHUTEPHUEB C OMpPEIeICHHON
CHCTEeMOM IIEeHHOCTeH, (hopMynmpoBaTh 1 00OCHOBBIBATE COOCTBEHHYIO MO3HIIHIO;

— TnpuoOpeTeHHne O0OydYaroIMMUCS ONbITa Pa3HOOOpa3HOW [ESTENBHOCTH, IIO3HAHHUS U
CaMOIIO3HAHMUS; KJIIOYEBBIX HABBIKOB, MMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE JUISI Pa3THIHBIX
BUJIOB JCATEIBHOCTH (HABBIKOB PEIICHUs MpoOsieM, MPUHATHUS pPEIICHUH, MOUCKA, aHaIu3a U
00paboTkyn nHpOpMALNK, KOMMYHUKAaTHBHBIX HAaBBIKOB, HABBIKOB N3MEPEHNH, COTPY/IHUIECTBA,
Oe30macHOro 0OpaIeH sl C BEIIeCTBAMH B TIOBCEHEBHOM KU3HN)

B pe3yibTaTe ocBOeHMs Y4eOHOH AMCIUILUINHBI CTYIEHT N0JI’KEH 3HATh:
B pe3yabTare ocBOeHMs Y4eOHON AMCIHUILINHBI CTYIEHT J0J’KEH YMETh:

B pesyibrare ocBOeHUsI Y4eOHOM AMCHUILVINHBI CTYIEHT JI0JI’KEH HMeTh HABBIKU U (MJIH)
OIBIT /IeSITEIbHOCTH:



1.4. PCKOMeHlIyeMOC KOJIHYE€CTBO YaCOB HA OCBOCHHUC MPOrpaMMbl y‘leﬁHOﬁ AUCIHUIIINHDBI?

O6wem nporpammsel 200 yacoB, B TOM YHUCIIE:
ayTUTOPHOU y4eOHOU Harpy3ku oOydatomerocst 116 4acos;
CaMOCTOSITeNIbHON paboThl 00yHarorerocs 28 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUAILINHBI
2.1. O6beM yueOHOH AMCHUILINHBI U BUABI y4eOHO0Il padoThl

| S | ) A 5 B B )| |

S

Bun yueoHoii padoThi Beero, {SNEap)
aK. 4.
1 2

KonrakTnas (aynuropHnasi) padora (Bcero) 116 60 | 56
B TOM YHCJIE: - - - - - - -
JISKITUH (€CIU TTPEYCMOTPEHO) - - -

B TOM 9HCIIE B (pOpME MPAKTUICCKOH TTOATOTOBKH

(ecim IPEMYCMOTPEHO) ) ) )
JTabopaTopHBIE 3aHATHS (SCIIH MPEAYCMOTPEHO) - - -

B TOM 9HCIIe B opMe MPaKTHIECKON TIOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) )
MPAKTHICCKAE 3aHATH (€CIN MPETyCMOTPEHO) 116 60 56

B TOM YHCJIC B (JOPME MPAKTHICSCKON TIOATOTOBKH

(ecyu peayCMOTPEHO) ) . )
CamocTosiTeabHasA padora 00y4annierocs (Bcero) 28 18 10
B TOM YHCJIE: - - - - - - -

B (hopMe TIPAKTHIECKOM TTOATOTOBKA

(ecim TIpEyCMOTPEHO) ) ) )
YacoB Ha KOHTPOIIb: 24 - 24
[MpomexyTouHas artectanus B (popme: (3auet/aud3sadet/ i 30 |
9K3aMeCH) a K
O61as TPYI0EMKOCTE yac 200 86 | 114

2.2. TemaTuueckuii niIaH U cogep:kanue yueonoi aucuumiaunasl OY/.11 Xumus

1 i | | e

HAMMEHOBAHMUME PA3JIEJIA JTUCIIAIIJIMHbI Buix yueGoii
6 < Kon-Bo yacoB
Copep:xanue pa3aesia (TeMbl) padoTsI
BBenenne 1
BBenenue Tp 1

Hay4Hble MeTO/IbI IO3HAHUS BEIICCTB U XUMHUYECKUX SBJICHHUHA. Pollb SKCIIEpHMEHTA U TEOPUH B XHMHUH.
3nagenne xuMuu nipu ocoeHuu npodeccuit CI1O u cnenmansroctelt CIIO ecrecTBeHHO-HAYIHOTO
npo¢ s NpodecCHOHANTBHOrO 00pa30BaHuUs




Pazgen 1. O61iast 1 HeopraHuyecKasi XMMHS 85

Tema 1.1.

11 5
XuMHs — HayKa O BELIECTBaX P

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.

CamocrosiTenpHast paboTa CTyACHTOB ‘ CP 2

Pemenue 3amaq u ynpaxaeHUH 1Mo o6pasimy, pabora ¢ HHYOPMaITMOHHBIMU HCTOTHUKAMH,
WHAMBUIYaJIbHOE JIOMAILIHEE 3aaHU

Tema 1.2.

Crpoenue aroma Tp 4

AtoMm — cnoxnas gactuna. JlokasarenscTBa CI0KHOCTH CTPOSHHUS aTOMa: KaTOIHBIC i PEHTTCHOBCKHE
myqd, potoaddext, pagnoakTHBHOCTE, MeKkTponu3. [Inanerapras Mmoznens atoma . Pesepdopaa.
Crpoenne atoma o H. bopy. CoBpemeHHBIE IpeACTaBIECHNA O CTPOSCHIH atoMa. KopiryckymsipHo-
BOJIHOBOH /Tyalli3M Y9acTHI] MUKPOMHpaA.

CocraB aroMHOTO sijpa. HyKIIOHBI: IPOTOHBI U HEUTPOHBL. M30TOIBI M HYKIIU/IBI. YCTOHYUBOCTS SJIED.
OnekrpoHHast 000n0uka atToMoB. [ToHsATHE 00 IEKTPOHHON OPOUTAIIN U AIICKTPOHHOM OO0JIaKe.
KBanToBEIC uncna: maBHOE, OpOUTaNIbHOE (MOOOYHOE), MATHUTHOE U clIMHOBOE. Pacnpenenenue
SJIEKTPOHOB 110 SHEPTETUIECKUM YPOBHSM, ITOLYPOBHSIM H OPOUTAIISIM B COOTBETCTBUU C IPUHIIUIIOM
HaWMEHbIIEH YHepruu, npuHiunom [laymu u npasumom ['yaza.

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

CocraBiieHrE CXeM CTPOCHUS U SIICKTPOHHBIX KOH(PUTYpaAid aTOMOB XHMHICCKHX SIICMCHTOB.
BasieHTHBIE BO3MOXKHOCTH aTOMOB XHMHYECKUX IIEMEHTOB.

CamocrTosiTenpHast paboTa CTyICHTOB Cp 2

Pemienne 3a1a49 v ynpakHeHH 110 00pasiy, paboTa ¢ HHGOPMALlMOHHBIMH MCTOYHUKAMH,
HMHJUBHAYaIbHOE JOMAIIHEE 33/

Tema 1.3. Ilepuomraeckuii 3akoH u [lepunoguaeckas cucrema

I1 4
xuMmudeckux saeMeHToB [. . Menneneena P

OTKpBITHE TEPHOANYIECKOTO 3aKkoHa. [Ipeanocsuiky: HakomIeHHe (PaKTOIOTHIECKOTO MaTepHana
Ilepuonmaecknii 3ak0H U cTpoeHue aroma. M3oTombl. COBpeMEHHOE MOHITHE XUMAYECKOTO SIEMCHTA.
3akonomepHOCTh . Mo3znmu. CoBpemenHast popmynuposka [lepnogmaeckoro 3akoHa. [lepronnueckas
cucrema u cTpoenue atoma. OU3HIECKU CMBICI TOPATKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYTIIIHI U
nepuoaa. [leproanyueckoe M3MEHEHNE CBONCTB 2JIEMEHTOB: pajinyca aToMa; YHEprui HOHU3AIINN;
INEKTPOOTPULATENHHOCTH. [IpHiIMHBI H3MEHEHN METAINYECKUX H HEMETAIUTNIECKIX CBOHCTB
SNIEMEHTOB B Irpynnax u nepuonax. 3aadenue Ilepuonngeckoro 3axona u Ilepnogndeckoil CHCTEMBI
xuMmuueckux anemeHToB Jl. . MenneneeBa ajis pa3BUTHs HAyKH U IOHUMaHHUA XUMUYECKON KapTHHBI
MHpa.

CamocrosTenpHas padoTa CTyIeHTOB CP 2

Perienue 3a1a4 u yrnpakHeHHH 110 00pasity, pabora ¢ HHOOPMAIMOHHBIMH HCTOYHHKAMH,
WHAWBHIYyaIbHOE JOMAIIHEee 3a1aH




Tema 1.4. CtpoeHue BellecTsa IIp 4

IToHsiTHE 0 XUMHUYECKOH CBSI3H. THIIBI XUMHUYECKHAX CBA3CH: KOBAJICHTHASA, HOHHAS, METAJUIMIYCCKast U
BOZOPOAHASL.

KopanenTrass XuMrudaecKkas CBs3b.

Honnast xumuaeckas cBsi3b. MexaHH3M 00pa3oBaHusi HOHHOU CBsi3H. OHHBIE KPHCTAJUTHYECKHE
PELIETKN U CBOMCTBA BELIECTB C TAKUMM KPUCTAJIJIAMU.

Merammideckas XMMHAYECKas CBA3b.. Ee CBOIiCTBA, OTIIMYMS U CXOJICTBO C KOBAJICHTHOM W HOHHOM
CBA3AMH. MeTauIM4eCKUE KPUCTATUTNIECKUE PEILIETKH U CBOMCTBA BELIECTB C TAKUMHU KPHUCTAJIIaMU.
Bonopoanas xumuueckas cBsisb. MexaHu3M 00pa3oBaHus, KIacCHPUKAIUA: MEXKMOICKY/IAPHAT U
BHYTPUMOJIEKYJISIpHAst BOJOPOJAHBIE CBS3HU.

Enunas npupoaa XUMUYECKUX CBSI3€l: HaIMUUeE Pa3IMYHbIX TUIIOB CBSI3€H B OJIHOM BEILIECTBE, IEPEXO]
OJIHOTO TUMA CBSI3H B APYTOH U T. II. YCTAaHOBJIEHHE 3aBUCHMOCTH CBOMCTB XMMHYECKHX BELIECTB OT
CTPOCHHSI aTOMOB 00Pa3yIOIIHX X XHMHYECKUX DIEMEHTOB, 3aBUCHMOCTh CBOWUCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS KPUCTAIUTHICCKIUX pemieToK. CBA3b MPUPOIBI XUMHUICCKON CBSA3H C THITOM
KPUCTAJUTHIECCKOM PEIIETKH BEIMIECTBA U €r0 (PU3HUSCKUMHU CBOHCTBAMHE

CamocrtositenbHas padoTa CTyICHTOB ‘ Cp ‘ 1
Perenue 3a1a4 u yrnpakHeHHH 110 00pasity, pabora ¢ HHOOPMAIMOHHBIMH HCTOYHHKAMH,
WHAWBHIYaJIbHOE IOMAIlIHEE 3a1aHue

Tema 1.5. lnucniepcHbie cucTEMBI ‘ IIp ‘ 2

[ousaTHE 0 MHCTIepcHBIX cucTemMax. Kimaccudukanus TUCTIEPCHBIX CUCTEM B 3aBHCHMOCTH OT
arperaTHOTO COCTOSTHHS TUCIICPCHOHHOMN CPE/IbI U AUCTIEPCHOM (a3bl, a TAkXKe MO pa3Mepy UX YaCTHIL.
I'pyOomucniepcHbIe CHCTEMBI: SIMYIBCUU H CYCTIEH3HH. TOHKOIUCTIEPCHBIE CHCTEMBI: KOJUTOUIHBIE (307U U
Teli) ¥ UCTHHHBIE (MOJEKYIIPHbIE, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).

Tema 1.6. Xumuueckue peakiiuu ‘ IIp ‘ 6

Kiaccudukarums XauMu4ecKiX peaKiiuid.

CxopocTh XMMHYECKHUX peakinnid. DakTopsl, BIUAIONINE Ha CKOPOCTh XUMIYECKoH peakiuu. [Ipupona
pearupyronmx Bemiects. Temneparypa (3akon Bant-T'odda). Konrenrpauns. Karanuszaropsr 1 karanus:
TOMO- Y TETEPOTE€HHBIN, UX MEXAHU3MBL.

OO0paTUMOCTh XHMHUYECKUX peakuuil. XuMuueckoe paBHoBecue. DakTopsl, BIUAIONIME HA CMEIICHUE
paBHOBECHs: KOHIICHTpaIus, JaBineHne, remneparypa(npuanun Jle [larense).

CamocTosiTenbHast paboTa CTyACHTOB ‘ CP ‘ 2

Pemenue 3amaq u ynpaxaeHuUH 1Mo 06pasimy, pabora ¢ HH(YOPMAITMOHHBIMU HCTOTHUKAMH,
WHINBUAyAIBHOE TOMAIITHEE 3a1aHUE

Tema 1.7. PactBop ‘ IIp ‘ 6

Ou3MKO-XUMHUYECKas TIPUPOJIAa PACTBOPECHUS H pacTBOpoB. PacTtBopumocTs BemecTB. CriocoOb!
BBIPa)KCHHSI KOHI[CHTPAIIHMK PACTBOPOB: MAcCOBast JI0JIsl pACTBOPEHHOTO BelecTBa(IIPOLICHTHAs),
MOJIIpHAsL.

Teopust >1eKTpOIUTHYECKOH Jucconani. MexaHu3M IUCCOLalii BELIECTB C pa3IHYHbIMU TUIIAMU
XUMHYECKHX cBs3ei. CUIIbHBIC M CpPEIHME MIEKTPOIUTHL. Peakniy oOMeHa B BOAHBIX pacTBOpax
IIEKTPOJIUTOB.

I'maponus kak oOMeHHBIN npouecc. HeoOpaTHMBbLil THAPOIN3 U €ro 3HaUeHHE B IPAKTHYECCKOM
JIeATeNbHOCTH YenoBeKa . CocTaBlIeHne ypaBHEHHH TUCCOINANH IEKTPonnuToB. MHANKATOPE! 1
M3MEHEHHE UX OKPAacKH B pa3HBIX cpenax. Pemenue 3a1aq Ha MacCOBYIO JOIIO BEMIECTBA B PACTBOPE.

CamocrosTenbHas padoTa CTyICHTOB CP 2

Pemienue 3amad 1 ynpakHeHHi o o0pasiy, pabora ¢ HHGOPMalMOHHBIMA UCTOYHHKAMH,
WHIWBHIYaIbHOE IOMAITHEee 3a/1aHie




Tema 1.8. OxucIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

IIp 6
DIIeKTPOXUMHYECKHE ITPOLECCHI

OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIC peakiuu. CTEIIeHb OKUCICHUS. Baxkaelnre OKHCITUTEH |
BoccTaHOBUTETH. OKUCIUTETBHBIE U BOCCTAHOBUTEIHHBIC CBOMCTBA BEIIECTB, 00Pa30BaHHBIX
3JICMEHTAMH B MPOMEKYTOUHBIX CTCTICHIX OKHCIeHus. Kimaccupukanus OKICIUTEIbHO-
BOCCTaHOBUTEINIBHBIX peakiuii. P

XUMAIECKIE UCTOTHUKH TOKA. DINEKTPOJHBIC TOTCHIHANGI. Pl CTaHAapTHBIX 3JIEKTPOITHEIX
MOTCHITNAIOB (JIEKTPOXUMHICCKUH PsT HAPSDKCHUH METAIIOB). DIEKTPOIN3 PACTUIABOB U BOIHBIX
pacTBOPOB AEKTPOIUTOB. [IpakTrieckoe NpUMEHEHUE IEKTPOIIN3A.

Mertoz snekTpoHHOTO Oananca. BiusHue cpenbl Ha MPOTEKAHUE OKHCITUTEIIFHO-BOCCTAHOBUTEIHHBIX
peakmuii. OKHCIUTEIIEHBIC CBOWCTBA CEPHON U a30THOM KHUCIIOT. OKUCIHUTETRHEIC CBOHCTBA TUXPOMaTa
kaymst. [ampBaHWYECKHE AIIEMEHTH U OaTapeuKu.

CamocrTosiTenbHas paboTa CTyICHTOB ‘ CPp ‘ 2

Peenne 3ama4 n ynpakaeHui mo oOpasity, padbora ¢ UH(GOPMAIMOHHBIMU HCTOYHHKAMH,
WHIWBHUIYATBHOE JOMAMTHEE 3a/IaHIC

Tema 1.9. IIpocTeie BemecTBa ‘ IIp ‘ 4

Merauiet. [TonoxxeHne MeTauIoB B IEPUOIMYECKOI cucTeMe U 0COOCHHOCTH CTPOCHUS UX aTOMOB.
[IpocTele BemecTBa — METAIIBL: CTPOCHHE KPHCTAILIOB U METaJIMUecKasi XUMU4ecKas cBsa3b. O0mue
(u3NIeCKre CBOWCTBA METAIUIOB U MX BOCCTAHOBHUTEIBHBIE CBOHCTBAa 3aBUCHMOCTh CBOMCTB 3THX
COEIMHEHHUH OT CTENECHEH OKHUCICHHS METAINIOB. 3HAYCHUE METAIJIOB B TIPUPOJIE U KU3HU OPTaHU3MOB.
Koppo3sus metamnoB. Xumudeckas KOppo3ust. DIEKTpoXuMHIecKas Kopposust. CrtocoOBI 3amuTh
METALIOB OT KOPPO3HH.

Hemeranmsr. [Tonoxxenne HemeTamnos B [lepronnieckoli cucteMe, 0COOCHHOCTH CTPOCHUS HX aTOMOB.
DAEeKTPOOTPHUIATENEHOCTE. XMMHUIECKIE CBOMCTBA HEMETaI0B. OKHCIUTENBHBIE CBOWCTRA!
B3aUMOJIEHCTBHE C METANIAMHU, BOAOPOIOM, MEHEE 3IIEKTPOOTPULATEIIEHBIMU HEMETAIUIAMH,
HEKOTOPBIMHU CIIOXKHBIMU BEILIECTBaMHU. BOCCTaHOBUTENbHBIE CBOMICTBA HEMETAIIJIOB B PEAKIUAX C
($TOPOM, KHCIOPOIOM, CIIO’KHBIMHU BELIECTBAMU — OKUCIUTEIISIMH (230THON M CEpHOU KUCIIOTAMH
IIp.KHCITIOTaMH)

CamocrosaTensHast paboTa CTyICHTOB ‘ CP ‘ 1
Pemenne 3amaq u ynpakHeHu# 1mo o0pasity, pabora ¢ HH(GOPMaHOHHBIMI HCTOYHHUKAMH,
MHIBUAyaIbHOE TOMAIITHEE 3a/1aHue

Tema 1.10. OcHOBHBIE KITACCH HEOPTAHMIECCKIX COCTUHCHMAIM ‘ IIp ‘ 6

Bonopoansie coenuHeHNsT HEMETAIUIOB.

Oxcunpl. Heconeobpasyroniue u coneoOpasyromnye okcuabl. KHCITOTHBIC OKCHBI, UX CBOHCTBA.
OCHOBHBIC OKCH[IBI, HX CBOHCTBA. AM(OTEPHBIC OKCHUBI, UX CBOHCTBA. 3aBUCUMOCTL CBOMCTB OKCH/IOB
METAJUIOB OT CTEIICHH OKHCIICHHUS.

Kucnorsr. KucitoTsl B cBeTe TEOPUH 3IEKTPOIUTHICCKOH ucconnanuu. Kiaccudukanms KUCIOT.
Oomwe cBoiicTBa KHCIOTOCOOEHHOCTH CBOMCTB KOHIICHTPHPOBAHHOM CEPHOI U a30THOI KHCIIOT.
OcHoBanus. OCHOBaHMS B CBETE TEOPUHU ICKTPOIHTHUECKON nucconmanuu. Knaccudukanus
OCHOBaHUI. XMMHUYECKHE CBOMCTBA MIEI0UEli M HEPaCTBOPUMBIX OcHOBaHHH. CBOICTBa
0ECKHCIIOPOHBIX OCHOBAHUIT Ha MpUMepe aMMHuaka. AM(OTEpHBIE OCHOBAaHHS B CBETE
MPOTOJINTHIECKOI Teopuu. AM(OTEPHOCTH OKCHIOB M THIPOKCHIOB MEPEXOTHBIX METAIIOB!
B3aMMOJAEHCTBUE C KACIOTaMH U MIET0IaMHU.

Comu. Kinaccudukanus u xumu4eckue cBoicTBa coiieit. OcoOeHHOCTH CBOHCTB COJIEH.

I'enernueckas cBA3b MEXIYy KilacCaMU HEOPraHUYECKUX COEIUHEHHI.

IeneTryeckue psAapl H TEHETUYECKAs CBA3h. | cHeTHYeCKHe psiibl MeTasuia (Ha MpUMepe KaJlbIus U
Kernesa), HemeTaia (cepbl 1 KPEMHHS ), TEPEXOAHOTO ieMeHTa (HKa). B3anmoneiicTBue pacTBopa
THIIPOKCHIA HATPHSI C KUCIOTHBIMH okcuaamu (okcuaoM pocdopa (V)), aMpOTepHBIME THIPOKCHAAMA
(ruppoxcuiom HKa). B3anmozeicTBre aMMHaKa ¢ XJI0POBOIOPOJIOM M BOIOM

CamocrosaTensHast paboTa CTyICHTOB ‘ CP 2

Pemenne 3amaq u ynpakHeHui mo o6pasity, padbora ¢ HH(QOPMaHOHHBIMI HCTOYHHKAMH,
MHJIMBHAyalIbHOE JOMAIIIHEE 3a/laHue




Tema 1.11. Xumus siieMeHTOB IIp 8

s-anemMeHTsl Bogopoza. OkuciurensHbIe H BOCCTAHOBUTEBHBIE CBOMCTBA BOAOPOAA, €T0 MOTYICHHE U
HpUMEHEHUE.

OnemenTsl [A-rpynmel. O0nias XxapakTepHCTHKA U CBOMCTBA IIEIOYHBIX METAJUIOB KaTHOHBI HIETOYHBIX
METaJUIOB KaK Ba)KHEHIIas XuMrdeckas (popMa HX CyIICCTBOBAHHUS. 3HAYCHUE TPUPOAHBIX COCTHHCHUS
HaTpUs U KaJIHs

OnemenTs! [IA-rpymnmer. Ob0mas xapakTepuCTHKA M CBOMCTBA MIEIIOYHO3EMENTBHBIX METAJUIOB M MarHus .
Kanpiuii, ero nonydenue, pusndeckne 1 XMMUYIECKHE CBOMCTBA. BaskHel e COSIMHCHUS KATbIIH, X
3HAYEHUE U IPUMCHEHHUE.

P-DIIEMEHTEI

AnroMuHM#. XapaKkTepUCTHKA AIFOMUHUSI HA OCHOBAaHMHM NON0XKeHUs B [lepuoanueckoil cucreme
snemenToB . . MenneneeBa u crpoenus aroma. [lomyduenne, pnsndeckne 0 XUMHYECKHAE CBOHCTBA
ATFOMIHHSL.

VYrnepon u kpemuwmii. O6mas xapakrepuctuka [Ipocteie Bemectsa. OKCHIBI ¥ THAPOKCUIBI YIIIEpoaa U
KpeMHUs1. BaxkHelimre cony yroinpHON M KpeMHUEBON KACIOT. CHIIMKaTHAs TPOMBIIUIEHHOCTD.
I'anorens! u xampkoreHsl. [IpocTeie BemecTBa: CTPOSHUE MOJIEKYI, XUMHYECKHE CBOHCTBA, TOTYUCHHE U
InpUMeHeHne. BaxxHelnme coeAMHEHNs TaIOTEHOB, UX CBOICTBA, 3HAYEHUE U IpuMeHeHue. [lomyydenue
U TIPUMEHEHHE KUCJIOPOJa U cepbl. XaJIbKOT€HBI B IIPUPOJE, MX OUOIOTHYECKAs POJIb.

Onementsl VA-rpymmel. O6mas xapakrepuctuka. Bogopoaubsie coeqMHEHHS SIEMEHTOB V A-TpyIIIBL.
Oxcwuipl a3oTa u ocdopa, COOTBeTCTBYOIME UM KACI0ThL. Cosu 3THX KuciaoT. CBOWCTBA KHCIOPOTHBIX
coeqiMHEeHUI a30Ta U Qocdopa, UX 3HaUCHUE U TpuMeHeHue. A3oT u dhocdop B Ipupoje, ux
Ononornyeckas poib.

Onementsl [VA-rpynmel. O0mias xapakTepucTHKa Ha OCHOBAaHHH UX IHONoKeHHs B [lepromuyeckoit
cucteme snemMenToB /. V. MenaeneeBa 1 cTpoeHUs aTOMOB. YIiiepoA U ero amtorponus. CBoicTBa
AJUTOTPOITHBIX MO/IM(UKALNN yITepo/a, X 3Ha4eHHEe U npuMeHeHne. OKCHIBI M THAPOKCHIBI yIIIepoia
U KPEMHHS, IX XUMUYIecKue cBoiicTBa. CoM yroJbHOM M KPEMHHEBBIX KUCIIOT, HX 3HAYCHUE U
npumeHenue. [Ipuponoobpasyroras poib yriiepoaa Uit 5)KMBOH U KPEMHHUS IJ1s1 HEXKUBOH MPUPOBIL.
d-snemenTsl OcobernocTH cTpoeHus aToMoB d-3memenTtoB (IB-VIIIB-rpymm). Menp, nuHK, XpoM,
JKEeJe30, MapraHel| Kak MPOCTHIE BEIIECTRa, X (U3NIECKUE U XUMUIECKUE cBoMcTBa. HaxoxneHue 3Tux
METaJIOB B IPUPOJIE, UX TToNTydeHue u 3Hauenue. Co

[pakTudeckue 3aHATH: XMMAYECKHIE CBOMCTBA BOJOPO/A, KHCIOPOa, cepbl, ocdopa, TaloreHos,
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CamocTosiTenbHast paboTa CTyACHTOB ’ CP ‘ 2

Pemenue 3a1a4 1 ynpakHeHHH 110 00pasiy, paboTa ¢ HHHOPMAMOHHBIMHA HCTOYHUKAMH,
HMHIABHAYaJIbHOE JOMAIIHEE 3a/laHUE

Pemenne 3anau, ocyluecTBieHre OIpeBpaLicHUN ‘ IIp ‘ 2
KoutponsHas pabora no pazaenny "OOmas u HeopraHudeckast Xumus'"

JuddepenunpoBanHblid 3a4eT IIp ‘ 2
Paznen 2. Oprannyeckasi XuMus 90

Tema 2.1. [Ipenmet oprannveckoil Xumun. Teopus cCTpoeHH

N IIp 4
OpPraHUYeCKUX COCAMHCHUIN

[peamer oprannueckoil xumun. [loHsTHE 00 OPraHUIECKOM BEIICCTBE M OPraHUUYECKON XUMHUH.
Teopusa cTpoenus opranndecknx coennnennit A. M. bytneposa. Xummudaeckoe cTpoeHHE U CBOIICTBA
oprannueckux Bemiects. [lorsatue 00 n3omepun. CriocoObl 0TOOPaKEHHS CTPOESHMUS MOJICKYIIBI
(popmymer, Mmogenu). 3HaueHue Teopun A. M. Bytneposa 11 pa3sBUTHS OpraHHYECKOW XUMHH U
XUMHYECKHUX IIPOTHO30B.

Knaccugukanms opranndecknx coenuHennid. Kiaccndukanus opraHn4eckrix BEMIECTB B 3aBUCHMOCTH
OT cTpoeHHs yriaepoaHoii nemu. [loHsaTre pyHKIHOHANBHOM rpynnbl. Kiaccupukamnis opraHnaeckux
BEIIECTB MO TUITY (PYHKIIMOHAIBHOM IPYIIITBI

OCHOBBI HOMEHKIJIATYpPbI OPTaHUIECKIX BEIECTB. TpuBHaIbHble Ha3BaHM:A. PanmonansHas
HOMEHKJIaTypa Kak npeamectseHHnna HomeHkaarypsl IUPAC. Homenknarypa [UPAC

OcHOBHBIE HallpaBIEHU: pa3BUTHA Teopun cTpoeHus A. M. bytneposa. M3omepus opraHngecKkux
BemniecTB U ee BUAbl. CTPYKTypHas H30MEPH: MEXKIAcCOBasA, YIIIEPOJHOTO CKEJIETa, TIOTIO0XKEHU
KpaTHOU CBA3H U (yHKIHOHAIBHOW rpynmbl. [IpocTpaHcTBeHHAs H30MEpUS: reoMeTpHYecKas 1
onrtuueckas. PacrBopenune OenkoB B Bozie B X Koarymsinusa. O0pa3oBanue coneil munuHa. [lomydenue
MeHO# conn TunuHa. [leHaryparius Oenka. [[BeTHbie peakiiinu Oe/ikoB




Tema 2.2. IlpenenpHbIe YIIIEBOIOPOIBI IIp 4

Tomonorudeckuii psig ankaHos. [Torstre 06 yrnepomoponax. OcOOCHHOCTH CTPOEHUS NPeaeTbHBIX
YINIEBOAOPOAOB. AJIKaHbI KaK MPEACTABUTENH NPEACIbHbIX YIIIEBOAOPOIOB. DIECKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIIBI METaHa M APYTHX ajKaHOB. [OMONOTHYCCKUI Psil B N30MEpHUs
napaduHOB.

XUMHYECKIE CBOMCTBA allkaHOB. Peakiny 1eruAprupoBaHusl, TOPCHHs, KaTaTHTUIECKOTO OKUCIICHHS
ankaHoB. KpekHHT ajKaHOB, pa3jMYHbIC BUIbl KPEKHHTA, IPUMEHEHHE B IIPOMBILIUICHHOCTH. [Inponus u
KOHBEpPCHs METaHa, U30MEPH3aLUs aJIKaHOB.

O6nacTu npuMeHEeHUs amkaHoB. [IpOMBIIIICHHBIC CITOCOOBI MOTYYCHUS alIKaHOB: NOIy4YCHHE U3
MPUPOAHBIX UCTOYHUKOB, KPEKUHT TTapagUHOB, TOTYIEHHE CHHTETHUECKOTO OCH3MHA, Ta3u(UKaus
yIiIsl, THAPUPOBaHHE akaHOB. JlabopaTtopHbIe criocoObl MOMyUeHHs alKaHOB: cuHTe3 Biopua,
JeKapOOKCHITMPOBaHHE, THAPOIN3 KapOHIa aTFOMHHUS.

Tomororuueckuil psit 1 HOMEHKIIATypa HUKJIOAIKaHOB, UX 00mas popmyia

Tema 2.3. DTUIEHOBBIE M TUCHOBBIE YIIIEBOJOPOIBI ‘ IIp 4

Anxensl. [omonorugeckuit psa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYITBI TUIICHA 1
ankeHoB. [oMosornueckuii pag u odmast popmyina aakeHOB. M30Mepust STHIICHOBBIX YIIIEBOZOPOIOB:
MEXKKJIacCOBasA, yINIEPOJHOTO CKENETa, MON0XKEHHS KPAaTHOM CBsI3U, TeoMeTpruueckas. Pu3ndueckue
CBOMCTBA aJIKCHOB. XMMUUYECKHE CBOMCTBA ajIkeHOB. [IpaBuio MapKoBHUKOBA U €r0 AEKTPOHHOE
obocHoBanue. [openne ankeHoB. Peakiny OKMCIIEHUs B MATKUX M KECTKHUX ycinoBuAX. Peakunsa Barnepa
U ee 3Ha4YCHHUE Ul OOHAPYKEHHUs HeTIPEACNbHBIX YITICBOAOPOIOB, NONydYeH!s miukoieh. [IpuMenenne u
CrocoOBI TIOMYyYEHUS aTKCHOB.

Anxanuensl. [loraTre u KmaccuuKaIisa THEHOBBIX YIIIEBOJOPOIOB MO B3aHMHOMY PACIOI0XKECHUTO
KpaTHBIX cBsi3ell B monekyne. [lommepusanus nueHoB. CiocoObl MOTydeHus TUEHOBBIX YIIIEBOJOPOOB:
pabortsr C. B. Jlebenesa, neruapupoBaHue ajIkaHOB

Tema 2.4. AneTuaeHOBBIE YTIIEBOAOPOIBI IIp 4

T'omonornueckuii pan ankuHoB. HoMeHKIaTypa aleTHIEHOBBIX YIIIEBOAOPOA0B. M3omepus
MEXXKJIACCOBas, YIIIEPOAHOTO CKEJIETa, IIOIOKEHU KPaTHON CBS3H.

XUMHYECKIE CBOMCTBA H IPUMEHCHHE alKHHOB. OCOOCHHOCTH peakuil MPHCOCIUHEHUS 110 TPOHHOU
ymiepoa-yriaepoasoi cesasu. Peaxius Kydeposa. [IpaBuno MapkoBHUKOBA IPUMEHHUTEIBHO K
aneruneHaMm. [Ipumenenue alleTUIIEHOBBIX yrIeBoAopoaoB. IlomydeHne aneTuieHa NUpoaIn30M MeTaHa
Y KapOHUHBIM METOJIOM.

Tony4enue anerusieHa u3 KapOuaa KalbIus, O3HAKOMIICHHE C PU3MYECKHMU ¥ XUMUYSCKUMHU
CBOICTBAaMHU aIeTHIICHA: PACTBOPHMOCTBIO B BOJIC, TOPSHUEM, B3aUMOACHCTBHEM C OPOMHOM BOIOM,
pacTBOpoM mepManraHara kasus, coisimu Meu (I) u cepebpa.

Tema 2.5. ApoMaTHUecKre YIII€BOIOPOIBI ‘ IIp 4

T'omomorngeckuii psam apeHoB. beH3on kak mpeacraButeds apeHoB. COBpEeMEHHBIC IPEICTAaBICHUS 00
9JICKTPOHHOM U IPOCTPAHCTBEHHOM CTpocHuH Oen3ona. OOpa3oBaHue apOMATUUYECKOH T-CHCTEMBI.
Tomornoru Gen3ona, ©X HOMEHKIaTypa, o0nias ¢popmyna. . Gu3uveckrne CBOWCTBA APSHOB.

Xumudeckue cBoicTBa apeHoB. OpHeHTAlHsI B PeakiisiX 3JeKTpoduiasHoro 3ameiieHus. OpueHTanTs |
u Il pona.

[IpumeneHue 1 momydeHre apeHoB. [IpupoaHbIe HCTOYHIKH apOMATHIECKIX YIIIEBOAOPOIOB.
Apomaruzanus ajJKaHOB U IUKI0ATKaHOB. AJIKHIIMpoBaHUE OeH30I1a.

Pasnenenue cMecu OEH30J1 — BOZIA C IIOMOMIBIO [IEIUTENBHON BOPOHKH. PacTBopstoiiias CiocoOHOCTh
OeH30I1a (IKCTPAKITUS OPraHUYECKHX M HEOPraHMYECKUX BEIIECTB OSH30JI0M M3 BOJAHOTO pacTBopa ioja,
KpacHTeJiel; pacTBOpeHue B OEH30JIe BEIIECTB, TPYAHOPACTBOPHUMBIX B BOZIE (Cepbl, OCH30MHOM
kucaothl). [openue Oen3ona. OTHomeHHEe OeH301a K OpOMHOI! BOjIe, paCTBOPY IepMaHTaHaTa KaJus.
Pemienne pacy€THbIX 3a1a4 0 YPAaBHEHUAM XUMHUYECKUX PeaKIui

Tema 2.6. IIpuponHble HCTOYHUKH ‘ CP ‘ 4

Hedts. Haxoxxnerue B mpupoze, cocta U (pu3NdecKre cBoWcTBa HEPTH. TOMITHBHO-9HEPTEeTHIECKOE
3HaueHue HedTu. [IpomblnnenHas nepepaboTka HedTH. Pektndukanust HedTH, OCHOBHBIC (paKLUU e
paszeneHus, UX UcIoilb3oBaHue. Bropunynas nepepaborka HedrenpoaykToB. OKTaHOBOE YHCIIO.
IpupoaHsrii # oy THEI HeQTsHOI rassl. CpaBHEHHE COCTAaBa IPUPOIHOTO U MOIYTHOTO ra3oB, HX
MIPaKTHYECKOE MCTIONb30BaHNUE.

Kamennstii yronb. OCHOBHBIE HallpaBJICHHS UCIOIb30BaHUs KAMEHHOIO YIS

DKOIOTHUYECKHE acleKThl JOOBIYH, NepepaboTKH M HCIIOIb30BaHMUS TOPIOYHNX HCKOTTAeMBIX




Tema 2.7. I'uipOKCHUIBHBIE COEAUHEHUS IIp 4

Crpoenue u xiraccupukarus cnuproB. Kimaccudukanus CiupToB M0 THITY YIIEBOAOPOIHOTO paJHnKaia,
YUCILY TUAPOKCHIIBHBIX TPYIII U THITy aTOMa YIIIEPOAQ, CBA3aHHOIO C TUIPOKCUIIBHON TPYIIION.
T'omonornueckuii psAa OpeaebHBIX OJHOATOMHBIX CIUPTOB. M30MepHs 1 HOMEHKIATypa alKaHOIOB, UX
obmas popmyna. XMMHYCCKHE CBOHCTBA alIKaHOJIOB. PeakiMoHHas CIIOCOOHOCTD MPeAeIbHBIX
OIHOATOMHBIX crTUPTOB. CriocoOb! moaydenus cnupToB. OTIeNbHbIE IPEICTABUTENN aIKAHOIOB.
MetaHoi1, ero NpOMBIIUIEHHOE MOTy4YeHUEe U IPUMEHEHHE B IPOMBIIUIEHHOCTH. bruonorudeckoe
nerictBue Metanona. Cnenududaeckue crocoObl MOMYYeHUs 3TUIIOBOTO crupTa. Ousnonoruueckoe
JEUCTBHE dTAHOIA.

MHuoroaromusie ciupThl. OCOOEHHOCTH XHMHYECKHUX CBOHCTB MHOTOATOMHEBIX CITHPTOB, UX
KauecTBeHHOE OOHapykeHue. OTaeNbHbIe IPEICTaBUTEINHN: STHICHIINKOIb, THLEPUH, CIOCOOBI MX
IOJIy4CHHS, IPAKTHYECKOE NIPUMEHEHNE.

®enon. B3auMHOE BIMAHHE apOMAaTHYECKOrO KOIbIA U TUIPOKCUIIBHOM TpyNIbl. XUMUYECKHE CBOMCTBA
(enona Kak QyHKINSA €ro XUMHYECKOTo cTpoeHus. Bpomupopanue (eHoma (kauecTBECHHAS peaKiys),
HUTpPOBaHUe (TUKPUHOBAs KHCIIOTA, €€ CBOICTBA M IpuMeHeHue). OOpa3oBaHue OKpAIICHHBIX
komIuiekcoB ¢ noHoM Fe3+. [pumenenue denoa. [Tonydenne eHona B mpOMBIIUICHHOCTH

Tema 2.8. Anbaerusl 1 KETOHbI ‘ IIp 2

Tomonornueckue psizibl anbaeTHA0OB U KeTOHOB. [ToHsATHE 0 KapOOHMIBHBIX coeAMHEHIIX. Pu3nuecKue
CBOMCTBa KapOOHHMIILHBIX COCINHCHHH. XNMHUYECKNE CBOWCTBA alIbJCTHIOB U KeTOHOB. Peaknnonnas
CIIOCOOHOCTH KapOOHUITBHBIX COCTUHCHUH. Peakiiy OKICICHUS aJIbJIETHJIOB, KAYECTBEHHBIC PEAKIIUU Ha
ajpAcruHyto rpynmny. Peakiuu nol1ukoHACHCAUN: .

[IpumMeHeHne U ToNy4eHHe KapOOHMIBHBIX coequHeHuil. [IpuMeHenne anpIeruioB 1 KETOHOB B OBITY H
MPOMBIIUIEHHOCTH. OTAENbHBIC TPEACTABUTENN albJICTHIOB U KETOHOB, CIIEHHU(UIECKUE CITOCOOBI UX
MOJIy4EHHS U CBOMCTBA.

Tema 2.9. Kap6oHOBBIE KUCIIOTHI ¥ HX TIPOU3BOIHBIE ‘ ITp ‘ 6

Tonsitie 0 KapOOHOBBIX KHCIOTAX U UX KIIaCCU(DUKAIIHSL.

[penenbHbIe OMHOOCHOBHBIE KAPOOHOBBIE KHCIOTHL. [oMoIOrHYecKuid psag MexMoneKynsapHbIe
BOJOPOJIHBIE CBA3H KapOOKCHIBHBIX TPYIII, UX BIUAHUE HA (PU3MUECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.
XUMHYECKIE CBOMCTBA KapOOHOBBIX KHCIOT. CriocoObl mOMydeHHsI KapOOHOBBIX KUCIIOT. OTACIBEHBIC
MPEICTaBUTENH U HX 3Ha4ueHue. BaxHelue npencraBuTeNn KapOOHOBBIX KHCIIOT, UX OHOJOrHYECKAasT
PpoIb, crieluUIeCKIe CIIOCOOBI MTOTyYeHHsI, CBOMCTBA U IPUMEHEHIE MYPaBbHHOM,

YKCYCHOM ,TaJIbMUTHHOBOM M CT€apUHOBOM; aKPUIJIOBOM U METAKPUIIOBOM; OJIEMHOBOH, JIMHOJIEBOU U
JIMHOJICHOBOM; I[aBEJICBOM; OCH30MHOM KUCIIOT.

CrpoeHre 1 HOMEHKIIATYpa CIOKHBIX 3(QHPOB, MEXKKIIACCOBAs U30MEPUs ¢ KAPOOHOBBIMH KHCIOTAMH.
Crioco0bl MOTy4YeHus CI0KHBIX 3¢upoB.. OOpa3oBaHUE CIOKHBIX MOTH3QUPOB.
Hommmatunenrepedranar. JlaBcaH kak mpeCTaBUTEb CHHTETUYECKUX BOJIOKOH. XUMHUYECKHE CBOWCTBA U
MIPUMEHEHNE CIIOKHBIX 3(PHUPOB.

JKupsl kKak ciroxkHBIE 3PUPHI MHIEpHHA. X UMHUYECKHE CBOWCTBA KUPOB: THAPOIH3, OMBUICHNUE,
runpupoBanue. bruonorndeckas polb )KUPOB, UX UCIONB30BAaHHE B OBITY M IIPOMBILUICHHOCTH.

Conu kapOOHOBBIX KHCITOT. MbuTa. CriocoObl MOTYYEeHUs COJICH: B3aNMOICHCTBHE KapOOHOBBIX KHCIIOT C
MeTaJsIaMi, OCHOBHBIMH OKCHAaMH, OCHOBAHHUAMH, COJIAMU; IIETOTHOH THIPOIIU3 CIOKHBIX 3(PHPOB.
XUMHUECKUE CBOUCTBA COJCi KapOOHOBBIX KUCIIOT: THAPOIH3, PeaKUi HOHHOTO oOMeHa. Mblia,
CYIIHOCTB MoroIero aercTrsa. OTHOIIEHNE MBUTA K KeCTKON Bozie. CHHTETHYECKHE MOIOIIHE CPECTBA
— CMC (nmerepreHTHI), X IPEUMYIIECTBA H HEIOCTATKH

CamocrosaTensHas paboTa CTyICHTOB CP 4

Pemenne 3amaq u ynpakHeHu# 1mo o6pasity, pabora ¢ HH()OPMaHOHHBIMI HCTOYHHKAMH,
MHIUBUAyaIbHOE TOMAITHEE 3a/1aHue




Tewma 2.10. YreBoasl IIp ‘ 6

Knaccudukanus yresonoB buonorudeckas ponb yriaeBoA0OB, MX 3HAUEHUE B KU3HU Y€JIOBEKa U
o011ecTsa.

Momnocaxapuael. CTpoeHHe 1 ONITHYECKasi I30MEpUs MOHOCaXapHuI0B. VX Kiaccu(HKamys 1Mo 9uciIy
aTOMOB yIJIepoja ¥ MPHUPOAE KapOOHMWILHON TpynImbl. [I110K03a, CTPOCHHE €€ MOJICKYIIBI U (PU3UIEeCKUe
cBoiicTBa. Tayromepus. XMMHUUECKHE CBOMCTBA ITTIOKO3bI: PEAKIIUH 110 aJIbIETUIHOM IpyIIIe
(«cepebpsaHoro 3epKaay, OKACICHHUE a30THOW KHCIOTOH, THAPHUPOBAHNE). Peakmuy IIroKo36I Kak
MHOT0AaTOMHOTO CITHPTa: B3aUMOJCHCTBHE TIIIOKO3BI ¢ THApokcuaoM menu (II) mpu komHaTHOM
TEeMIIepaType U HarpeBaHUH. Pa3nuuHbie THIIBI OpOXKEHUs (CIIMPTOBOE, MOJIIOYHOKHUCIIOE). [ITI0K03a B
npupoze. buonorudeckas posib U MpUMEHEHNE TI0KO3bl. DpyKTO3a KaK H30MEP NIFOKO3BI.
Hncaxapunsl. Ctpoenue qucaxapugoB. CTpOeHHE U XUMHUYECKHE CBOMCTBA CaxapO3bl.
TexHoOIOTHYECKHE OCHOBHI IIPOMU3BOACTBA caxapo3bl. JIakTo3a 1 MalIbTO3a KaK H30MEPBI Caxapo3bl.
Ionucaxapugpl. Obmiee crpoeHue nonucaxapuaoB. CTpoeHHE MOJIEKYITBI KpaxMalia, aMHIIo3a |
amunonekTiH. Puzndeckre cBoicTBa Kpaxmalia, ero HaXoKICHUE B TPUPOE H OHOJIOTHYECKast POIIb.
I'mrxoren. Xummdeckue cBoiicTBa Kpaxmana. CTpoeHne 3JeMEHTapHOI0 3B€Ha EJUTION036l. Brnsaue
CTPOCHUSA TMOIMMEPHOH IIeTTH Ha (U3UUECKUE U XUMUYECKUE CBOMCTBA EIUTIONO03bL. [ uaponu3
I[EJUTION036I, 00pa30BaHNE CIOXKHBIX (PHUPOB C HEOPTAaHUIECKHUMH ¥ OPTaHHIECKIMH KHCIOTaMHU.
CpaBHeHHE CBOMCTB Kpaxmaia 1 IeJITI0I03bI

Tema 2.11. AMUHBI, AMUHOKHCIIOTHI, OETTKA IIp ‘ 6

Knaccudukanms u n3omepus aMuHOB. [oMonornueckre pAas! NpeaeabHbIX aln(aTHIeCKUX U
apOMaTHYECKHX aMHHOB, H30MEPHs 1 HOMEHKJIaTypa. XMMHYECKHE CBOHCTBA aMUHOB. AMUHBI KaK
OpPraHHYECKHE OCHOBAHMSA, MX CPaBHEHHE C aMMHAKOM U JIPYTHMH HEOPTraHHYECKUMH OCHOBAHMSMH.
CpaBHeHNE XUMHYECKUX CBOHCTB amm(aTHIeCcKUX H apOMATHYECKIX aMUHOB. AHUIMHOBBIE KPACHTEIH.
IlonsTHE O CHHTETHYECKUX BOJIOKHAX. [I[prmMeHeHne 1 monydenne aMrHOB. [loydenue amrnaOB. PaboTs!
H. H. 3unnna.

AmuHOKHCITOTEL [ToHSTHE 00 aMUHOKHCIOTAX, X KIacCH(pUKaLus i cTpoeHne. OnTudecKkas H30Mepus
0-aMHHOKHMCIIOT. HoMeHkIaTtypa aMHHOKHCIOT. J|BOIICTBEHHOCTH KMCIIOTHO-OCHOBHBIX CBOMCTB
aMHHOKHCIIOT U €€ IPpU4HUHEI. bunonsapusie nonbl. Peakiiun xonaencannu. [lentuaaas cBa3b.
CuHTeTHYECKHE BOJIOKHA: KarpoH, sHaHT. Kimaccudukanus BookoH. [lonmydenre aMUHOKHCIIOT, UX
NpUMEHEHHE M Ononorudeckas QyHKIHs.

Benku xak mpupoansie mommMeps!. [lepBudnas, BropudHas, TPETHIHASA M Y€TBEPTUIHAS CTPYKTYPHI
OenkoB. GuOpMILIsIPHEIE U OOYIApHEBIE OeIKH. XHMUYECKHUE CBOCTBA OEJIKOB: TOPEHUE, ACHATYPALIHs,
THJIPOJIN3, KAYeCTBEHHBIC (IBETHBIE) peakuuy. bruonorndeckue GpyHKInN OENKOB, NX 3HAYCHUE

Tema 2.12. AzoTcomepskamiue TeTepOIUKINIeCKHECOCTNHCHUA.

IIp 2
HyxnenHOBBIE KHCIIOTHI

HyxnenHoBbIe KHCIOTHI Kak TpHUPOAHBIE monuMepsl. Hykmeotnasl, nx crpoenue, nmpumepsl. ATD u
AJ1®, ux B3auMompeBpameHue u posb 3Toro npouecca B npupozae. [lorsarue JIHK u PHK. Ctpoenue
JHK, ee nepBuunas u BTopuuHas cTpykrypa. . Pemmkamms [JHK. Ocobennoctu crpoernst PHK. Tumst
PHK u ux 6uonornueckue pynxuun. [Tousitue o ponuHoM koze (kogone). buocunTes Genka B )XKUBOK
kieTke. [eHHast nHXeHepHsi 1 OMOTeXHOIOTHA. TpaHCreHHBIe (POPMBI PACTCHUH M KHBOTHBIX

Tema 2.13. Buomoruueckd akTUBHBIE COEUHEHMS ‘ IIp ‘ 4

®epmentsl. [Tonstre o hepMeHTaX Kak 0 OMOIOrMYECKUX KaTaau3aTopax OeIKoBOM MPUPOIBI.
3aBHCHMOCTH aKTHBHOCTH (PEPMEHTOB OT TEMIEPATyPhl M KUCIOTHOCTH cpeabl. 3HaueHHE (DePMEHTOB B
OMOJIOTMH ¥ IPUMEHEHHE B IIPOMBIIUICHHOCTH.

Buramunsl. [Tonstie o Butamunax. Ux knaccudukamnus u o6oznadenne. Hopma nmorpednenus
BHTaMHHOB.

Topmownsr. [TousiTue 0 rOpMOHAxX Kak OMOJIOTHYECKH AKTHBHBIX BEI[ECTBAX, BHIIOTHSIONIMX
SHIOKPUHHYIO PETYJIIHIO KH3HEACATEIEHOCTH Oprann3MoB. Kitaccu(pukanus ropMOHOB: CTEPOHIBL,
MIPON3BOIHBIC AMHHOKHCIIOT, TOJIHUIICIITHIHBIC H OCIKOBBIC TOPMOHEI.

JlekapctBa. Kparkue uctopudeckue CBEICHUA O BOSHUKHOBEHUH U Pa3BUTHH XHMHOTEpanuu. [ pynst
JIEKapCTB: Cynb(aMuipl (CTPEITOIN), AHTUOUMOTHKY (IEHUIMILINH ), aHTUITUPETUKH (ACTIHPHUH),
aHaJIbTeTHKH (aHaNBIUH). bezomacHble criocoObl MPUMEHEHN, JICKAPCTBEHHEIE (DOPMBL




CamocTosiTenpHast paboTa CTyICHTOB ‘ CP ‘ 2

Pemenue 3amaq u ynpaxaeHuH 1Mo o6pasimy, pabora ¢ HHYOPMaITMOHHBIMU HCTOTHUKAMH,
WHAMBUIYaJIbHOE IOMAILIHEE 3aaHUE

Tema 2.14. ITommmepsr ‘ IIp ‘ 2

Opranndeckue mosumepsl. CIioco0bl HX MONYUCHUSA: peaKIHH MOTHMMEPHU3aUU H PeaKuu
nonukoHaeHcanu:. CTPyKTYphI IOTHMMEPOB: JINHEHHBIE, pa3BETBIIEHHBIC U MIPOCTPAHCTBEHHEIE.
CrpyKTypHpOBaHHE ITOIMMEPOB: BYJIKAHU3ALNSA KayIyKOB, TyOlIeHHE OEIKOB, OTBEPKICHUE
MTOJTMKOHICHCAITMOHHBIX TTOTHMEPOB.

Heopraamueckne monmumepsl. [lomnMeps! — mpocThIe BEMIECTBA C aTOMHON KPHCTAJUTHIECKON PEIIETKON:
AJIOTPOIIHBIC BUIOM3MEHEHUS yriepoa (anmas, rpadut, kapOuH, QyisiepeH, B3auMOCBI3b
rUOpHIN3alK OpOUTANIECH Y aTOMOB YITIEpOJia C IIPOCTPAHCTBEHHBIM CTPOSHHEM aJlJIOTPOITHBIX
MOAM(PUKAM); CENIEH M TEJUTYpP IETOYE€IHOTO CTPOSHHS.

Tema 2.15. Xumus B KU3HU 001IECTBA ‘ IIp 2

XuMUsl A MPOU3BOJICTBO. XMMHYECKast MPOMBIIUIEHHOCTh U XUMUYECKUE TeXHOMOTUH. ChIpbe s
XUMUYIECKOH IMPOMBIIUICHHOCTH.

XuMus B CENBCKOM X035MCTBE. XUMU3alUs CEIbCKOrO X03:CTBa 1 ee HalnpaBlienus. PacteHus u noysa,
MMOYBEHHBIN MOIOIAOIINN KOMIUIEKC. YIOOpeHus U uX Kiaccupukanus. XuMHUECKUE CPEICTBA
3anuThl pacreHuii. OTpHUIaTebHbBIE MTOCIEACTBHS IPUMEHEHHS TECTUIHI0B H 00pr0a C HUMHU.
XHUMH3AITHS )KUBOTHOBOJICTBA.

XuMUs ¥ SKOJIOTHs. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl.

XuMus 1 NOBCEIHEBHAs )KU3HB YesioBeka. Jlomaminss antexa. Moroue 1 YuCTAILLME CPEACTBA.
CpenctBa 60pr0bI ¢ ObITOBBIME HacekOMbIMH. CpeicTBa THYHON THTHEHBI i KOCMETHKU. XUMUS U THIIA.
MapkupOoBKH yITAaKOBOK IMUIIEBHIX U TUTHCHUIECKUX MTPOITYKTOB H YMEHUE X YUTATh. DKOJIOTHS
JKUTTAINA. XMMHS B TeHETHKA YeJToBeKa

Pemenne 3anau u ynpaxaeHui IIp ‘ 2
KoutponsHas pabora o "Opranmueckoit Xumun"

IK3amMeH 24
OK3aMeH Ok ‘ 24
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3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIHUAITIJINHBI
3.1. TpeGoBanusl K MUHHMAJTBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecne4eHUI0

Jnis peanuzanuy nporpamMMbl yaeOHOH AUCIUILIMHBL IIPEyCMOTPEHBI CIIEHUANbHbIC TOMEIICHU,
MIPUBEICHHBIM B I 6.3 OCHOBHO 00pa30BaTENbHOI MPOrpaMMBbI CIIEHATBHOCTH.
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Tnn aynuropun OcHanenne ayinTopuu
CneunaausuposaHnHoe yuedHoe oGopyaosanue, [1O u marepuanbl
AJIS1 OCBOEHHS THCUMILIHHBI (TIPH HEOOX0TUMOCTH)




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

1. Jlebenes FO. A., @anees I. H., Tonyoes A. M., [llanosan B. H., CremanoB M. b. Xumus.
3amayauk : YuebHoe mocobme ms CITIO. - Mocksa: IOpaiit, 2022. - 236 c¢ - Tekct
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/
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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/

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.

s

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

1 | | A | e

[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).



