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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus
Ha36aHUe OUCYUNTUHBL

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

Tabnuya 1. Buowt yuebnou pabomol no nepuooam ocsoeruss OOII CIIO oas hopmuvl 006yueHus -
OUHAsL.

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

KonTakTHas (ayruropHas) padora (Bcero) 116 60 56
B TOM YHCIIE: - - - - - - -
JIEeKIUH (©CIH MPeyCMOTPEHO) - - -

B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI

(ecnu mpeayCMOTPEHO) B B B
naboparopHble 3aHATHA (€CIIM NPELYCMOTPEHO) - - -

B TOM YHCIIE B JOpME IPAKTHIECCKOU TIOATOTOBKHI

(ecmu mpexyCMOTPEHO) ) ) )
MPaKTHYECKNE 3aHATH (€CIIH TPETYyCMOTPEHO) 116 60 | 56

B TOM 4HcIIe B (DOpME MPAKTHYESCKON MOATOTOBKH

(ecii mpexyCMOTPEHO) B B B
CamocrosiTesibHas pa6oTa 00y4aromerocs (Bcero) 28 18 10
B TOM YHCJIE: - - - - - - -

B (JOopME IPAKTUIECKO MOATOTOBKU

(ecmu peyCMOTPEHO) ) } )
YacoB Ha KOHTPOJIb: 24 - 24
ITpomexyTouHast arrectanus B popwme: (3auet/qud3zayet/ _ 3.0 | 5
9K3aMEH) 2 K
O01mas TPYI0EMKOCTh 4ac 200 86 | 114

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

Taonuya 2. Codeporcanue oucyunaunwvt/M/IK no sudam yueoHou pabomul

HAMMEHOBAHMUME PA3JIEJIA JTUCIIAIIJIMHbI Buix yueGoii
GoTEr® KoJ1-Bo 1acoB
Conep:xanue pa3aesa (TeMbl) padoThbI
BBenenmne 2
Bsenenune Tp | 5

Hay4Hble MeTO/IbI IO3HAHUS BEIICCTB U XUMHUYECKUX SBJICHHUHA. Pollb SKCIIEpHMEHTA U TEOPUH B XHMHUH.
3nadgenne xuMnu nipu ocoeHuu npodeccuit CI1O u cnenmansrnoctelt CIIO ecTecTBeHHO-HAYIHOTO
npo¢ s TpodecCHOHANTBHOTO 00pa30BaHuUs




Pa3gen 1. O0mas u HeopraHum4eckas XuMust 66

Tema 1.1. o ]
XuMus — HayKa O BElIeCTBaxX P

Cocras BemecTBa. XUMHUECKHE 371eMeHThI. 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 BelecTB. Pa3nuans Mex Iy cMecaMu |
XUMUYECKHMHU COCTUHEHUAME. MaccoBasi 1 00beMHas JI0JH KOMITOHEHTOB CMECH.

ArperatHble COCTOsIHHA BelecTBa. TBepaoe (KpUCTauIMIeckoe 1 aMopQHOE), )KUAKOE H ra3000pazHoe
arperaTHpIe COCTOSHHS BEIIECTBA. 3aKOH ABOTazpo M €ro CIEACTBHUA.

Tema 1.2.

Crpoenue atoma Tp 4

ATtom — cnoxHas actuna. JlokasarenscTBa CI0KHOCTH CTPOCHHS aTOMa: KaTOAHBIE M PEHTI€HOBCKHE
ayud, GpotoshPeKT, pagHoaKTUBHOCTD, 31eKTponus. [InanerapHas monens atoma J. Pesepdopna.
Crpoenne aroma 1o H. bopy. CoBpemeHHBIE TpecTaBIeHns 0 CTpoeHNH atoMa. KopmyckymsipHo-
BOJTHOBOH JTyaJTi3M 9acTHI] MUKPOMHpA.

CocraB aroMHOTO sAnpa. HyKITOHBL: IPOTOHEI X HEUTPOHBI. M30TOMBI M HYKIINABL. YCTOHYHUBOCTS SJIED.
OnexkrpoHHast 06onouka atoMoB. [ToHATHE 00 21EKTPOHHON OPOUTAIIN H IIEKTPOHHOM O0JIaKe.
KBanToBBI€ uncna: maBHOE, opOuTaNnbHOE (M0O0THOE), MATHUTHOE U CITMHOBOE. Pacnipenenenne
9NIEKTPOHOB IO SHEPTETUYECCKUM YPOBHSM, TIOAYPOBHIM M OPOUTAIAM B COOTBETCTBUU C IPHUHIUIIOM
HauMeHbIIeH sueprun, npuHiunoM [aymu u nmpasmrom ['yrna.

DNeKTPOHHBIC KOH(PHUTYpALIUK aTOMOB XUMHYECKUX 3JIECMEHTOB. DJICKTPOHHAS KIIacCH(UKALIHS
XUMHUYECKHX DJIEMEHTOB: S-, p-, d-, f-371eMeHTBI.

CocraBieHHE CXEM CTPOCHHSA U JJIEKTPOHHBIX KOH(QUTYpAIHil aTOMOB XHMUYICCKHX JIEMEHTOB.
BanenTHbIle BO3SMOXXHOCTH aTOMOB XHMHUYECKUX DIIEMEHTOB.

Tema 1.3. Ilepnonnaeckuii 3axoH u Ilepnonuyaeckas cucrema

II 4
XxuMIYecKkuXx 3nmeMenToB . . MennemeeBa P

OTkpeITHE TIepHOANYecKOTo 3akoHa. [Ipennochuikn: HakomIeHne (PaKTOIOTHIECKOTO MaTepHaa
Tlepronuaeckuii 3akoH U cTpoeHue aroma. M3otombl. COBpeMEHHOE TOHATHE XUMUIECKOTO AIEMCHTA.
3axoHoMepHOCTH [. Moznn. CoBpemenHas dpopmynmuposka [leprnoamaeckoro 3akona. [lepronnueckas
cucTema u cTpoeHue atomMa. OU3H4eCKUil CMBICT TOPSAIKOBOIO HOMEpA 3JIEMEHTOB, HOMEPOB TPYIIIIbI U
nepuoaa. [leproanaeckoe M3MEHEHNE CBOMCTB 2JIEMEHTOB: painyca aToMa; YHEpTrHH HOHU3ANH;
3NEKTPOOTPHULATENBHOCTH. IIpHYMHBI H3MEHEHHS METANINYECKUX M HEMETAJUINYECKUX CBOWCTB
9JIEMEHTOB B Ipymnax U nepuogax. 3uadeHue Ilepuonuueckoro 3akona u Ilepuoanyueckoll cHCTEMBI
xumuyeckux snemeHToB [, Y. Menneneesa uist pa3BUTHS HAyKHd U TOHUMaHUsA XUMUYECKOU KapTHHBI
MHpa.

Tema 1.4. Crpoenue BemecTsa | IIp | 4
TlonsaTHE 0 XUMHUECKOM CBSI3H. THITHI XUMHUYESCKHUX CBS3CH: KOBAJICHTHASN, HOHHAS, METAJNIMUCCKAsT 1
BOZOpPOAHAL.

KoBanenTHass XuMHU4I€eCcKas CBs3b.

Honnast xumuueckas cBsizb. MexaHu3M 00pa3oBaHusi HOHHOU CBsi3U. IOHHBIE KPUCTAIUTHYECKUE
pELIETKH U CBOMCTBA BEIIECTB C TAKUMHU KpHUCTaJUIaMHU.

Merannugeckas XUMHYECKasa CBsI3b.. Ee CBOICTBA, OTIIMIHS U CXOJICTBO C KOBAJICHTHOW H HOHHOM
cBA3AMH. MeTaiuinuecKkue KpUCTaIMYeCKAE PEIIETKHA U CBOMCTBA BEIIECTB C TAKMMHU KpUCTaJLUIAMHU.
Bonoponmras xumudeckas cBsa3b. MexanusMm 00pa3oBaHUA, KIaCCH(PUKALNA: MEKMONICKYIISIPHAS 1
BHYTPUMOJIEKYJISIPHAs BOJOPOAHBIE CBSI3H.

Enunas npupona XUMUYECKHX CBsI3€H: HAJINUNE Pa3IndHbIX TUIIOB CBA3EH B OTHOM BEILECTBE, IEPEXO]
OJTHOTO THIIA CBS3U B APYTOH U T. 1. YCTAHOBJICHHUE 3aBUCUMOCTH CBOMCTB XMMHUYIECKUX BEMIECTB OT
CTPOCHHS aTOMOB 00pa3yOIINX UX XMMHYCCKUAX 3JIEMEHTOB, 3aBUCHMOCTb CBOUCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS KPUCTANIMICCKHUX pemeToK. CBsI3b MPUPOABI XHMHUIECCKON CBSA3H C THIIOM
KPUCTAJUTUIECKOHN PEIICTKH BEIIECTBA U €r0 (PU3NYECKUMHU CBOMCTBAMHU




Tema 1.5. JlucniepcHble CHCTEMBI | IIp | 2

IonsaTtre o gucnepcHbIX cucreMax. Knaccuduxanus AUCIEPCHBIX CHCTEM B 3aBHCUMOCTH OT
arperaTHoOro COCTOSHUS JUCIIEPCHOHHON CPe/Ibl M TUCTIEPCHOM (ha3bl, a TAKKE MO pasMepy X YacTHI.
I'pyboaucniepcHBIe CHCTEMBI: SMYIIBCHH U CYCIIEH3UH. TOHKOMCIIEPCHBIC CHCTEMBI: KOJJIOMIHBIC (30111 U
TeNH) ¥ UCTHHHBIE (MOJIEKYIAPHBIE, MOJIEKYIIPHO-MOHHBIE U HOHHBIE).

Tema 1.6. Xumuueckue peaknuu | IIp | 6

Kiaccudukarus XuMU4ecKiX peaKiiuid.

CxopocTh XMMHYECKUX peaknnid. DakTopsl, BIUAIONIIE Ha CKOPOCTh XUMIYeCKoH peakiuu. [Ipupona
pearupyroumx Beniects. Temneparypa (3akon Bant-T'odda). Konnenrpauns. Karanuszaropsr u karanus:
TOMO- Y TETEPOTE€HHBIN, UX MEXaHU3MBL.

OO6paTUMOCTh XHMHUYECKUX peakuuil. XuMuueckoe paBHoBecue. DakTopsl, BIUSAIONIME HA CMEIICHUE
paBHOBECH: KOHIICHTpaIus, JaBieHne, remneparypa(npuanun Jle [larense).

Tema 1.7. PactBOp | IIp | 10

OuU3NKO-XUMHUYECKas IPUPOIA PaCTBOPEHH U pacTBOpoB. PacTtBopuMocTs BemecTB. CriocoOsr
BBIPKECHHSI KOHIIEHTPAIMH PACTBOPOB: MaccoBast OIS PACTBOPEHHOTO BEIeCTBA(ITPOLEHTHA ),
MOJIIpHAsL.

Teopust >IEKTPOTUTUYECKON Jucconraniu. MexaHu3M AUCCOLUAllUU BENIECTB C PAa3IUYHbIMUA TUIIAMHA
XUMHYECKHX cBA3eH. CHIbHBIC U CpelHUE IEKTPOIUTHI. Peakiy oOMeHa B BOZHBIX pacTBOpax
3JIEKTPOIUTOB.

I'maponns kak oOMeHHBIN npouecc. HeoOpaTHMbIi THAPOIN3 B €ro 3HAYCHHE B IPAKTHYESCKON
JesiTenbHOCTH YenoBeka . CocTaBieHne ypaBHEHHI JUCCOIMANH MIEKTPOIUTOB. IHIMKaTOph! H
HM3MECHEHHE X OKPACKH B pa3HbIX cpeAax. Pelllenue 3agad Ha MacCoOBYIO JIOJIIO BELIECTBA B PACTBOPE.

Tema 1.8. OKHCAUTEIEHO-BOCCTAHOBUTCIIBHBIC PEAKITUN.

IIp 6
DIIEKTPOXUMHYECKHE ITPOLECCHI

OxncnuTensHO-BOCCTAaHOBUTENBHEIE peaknyy. CTeTneHb OKUCIIeHnsA. BakxHel e OKUCIUTENN 1
BoccTaHOBUTENN. OKMCITUTEIBHBIC U BOCCTAHOBUTEIBHBIC CBOMCTBA BENIECTB, 00pa30BaHHBIX
JJIEMEHTaMH B IPOMEKYTOUHBIX CTENEHAX okncinenus. Kinaccnpukanus oKuCIuTenbpHO-
BOCCTAHOBUTEIBHBIX peakiuil. P

XUMHUYECKHE NCTOYHHUKH TOKa. DIEKTPOIHBIE OTCHIMAIBI. PsIT CTaHIapTHBIX SIEKTPOIHBIX
MTOTEHITHAJIOB (DIEKTPOXUMUYECKHI P HAIPSDKEHII METAJUIOB). DIEKTPOIN3 PACIIIIaBOB M BOIHBIX
pacTBOPOB AIEKTPONIUTOB. [IpakTHUEeCcKOE IPUMEHEHHE MIEKTPOIHU3A.

Merton 3neKTpoHHOro OajaHca. BiusiHue cpenpl Ha NPOTEKaHHE OKHUCIUTEEHO-BOCCTAHOBUTEIBHBIX
peaxuui. OKHCIUTENBHBIE CBONCTBA CEPHON U a30THOM KHCJIOT. OKHCIUTEIBHBIE CBOMCTBA IUXPOMAaTa
kanus. ['anpBaHUYECKHE DIIEMEHTHI 1 OaTapeiKi.

Tema 1.9. IIpocTsie BemecTsa | Ilp | 4

Mertamibl. [TomoxeHne METAJUIOB B IIEPUOIUYECKOI CHCTEME U OCOOCHHOCTH CTPOCHUS UX aTOMOB.
IIpocThie BemmecTBa — METAIUIBL: CTPOCHHUE KPUCTAIUIOB M METAJUIMYECKasi XUMUUIeCKast cBA3b. O0mue
(u3HuvecKre CBOMCTBA METAJUIOB M X BOCCTAHOBHUTEIBHBIC CBOMCTBA 3aBUCHMOCTh CBOHCTB 3THX
COEIMHEHHUH OT CTEINEHEH OKUCICHHS METAJIOB. 3HAYCHHE METAJIJIOB B IIPHPOJIE U KU3HU OPTaHNU3MOB.
Kopposus metamnos. Xummuueckas KOppo3us. DIEKTpoXUMUdeckas Koppos3us. CriocoObl 3aIUThI
METAJIJIOB OT KOPPO3HH.

Hewmerannsr. [lonoxxerne Hemeramnos B [lepuoanueckoit cucreme, 0COOEHHOCTH CTPOEHHUS HX aTOMOB.
DIEKTPOOTPHUIATENFHOCTE. XUMHUYECKHE CBOMCTBA HEMETALIOB. OKHCINTENBHBIE CBOWCTBA!
B3aUMOJIEHCTBHE C METAILUIAMHU, BOJOPOIOM, MEHEE SIIEKTPOOTPULIATEILHBIMU HEMETAUIAMY,
HEKOTOPBIMU CIIOKHBIMY BEL[ECTBAMU. BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAIIIIOB B PEAKIUAX C
(hTOPOM, KHCIIOPOIOM, CIIOKHBIMH BELIECTBAMHU — OKUCIUTENAMHE (a30THOM U CEpHON KHCIOTaMHA
IIp.KACIIOTaMM )




Tema 1.10. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COEMHEHUIN | IIp | 6

BonoponHbie coeTHEHNS] HEMETAIJIOB.

Oxcunppl. Heconeobpa3sytommue u coneoOpasyromnye okcuabl. KucmoTHbie OKCHIbI, HX CBOHCTBA.
OCHOBHBIE OKCH[IBI, UX CBOHCTBA. AM(OTEpHBIC OKCHIBI, UX CBOHCTBA. 3aBHCHMOCTh CBOWCTB OKCH/IOB
METAJIOB OT CTEIICHH OKHCIICHUS.

Kucnorel. Kucinotsl B cBeTe TEOpUH 3IEKTPOIUTHIECKON nucconnanui. Kinaccugukanus KUCIor.
O6mwe cBoticTBa KHCIOTOCOOEHHOCTH CBOMCTB KOHIIEHTPHUPOBAHHOM CEPHOI U a30THOI KHCIIOT.
OcuoBanns. OCHOBaHUS B CBETE TCOPHUH MIEKTPOITUTHIECKON aucconnannu. Knaccudukars
OCHOBaHMH. XMMHUYECKHE CBOIICTBA IIEI09el 1 HepacTBOPUMBIX OCHOBaHMI1. CBOMCTBa
OECKHCIIOPOHBIX OCHOBAHUII Ha MpUMepe aMMuaka. AM(OTEpHBIE OCHOBAaHUS B CBETE
MIPOTOTUTUYCCKOH TEOPUU. AMPOTEPHOCTh OKCUIOB M THIPOKCHOB TIEPEXOIHBIX METAIIIOB!
B3aMMO/ICHCTBHE C KHCIOTaAMH U IIEI0YaMHU.

Comu. Kimaccudukanus u xumMuieckne cBorcTpa coieit. OcOOEHHOCTH CBOMCTB COJCH.

T'enernueckas cBA3b MEXKTy KJIaCCAaMH HEOPTAaHMYECKUAX COCTMHEHHMH.

I'ermeTndeckue psabl U TeHETHYECKas CBA3b. | eHETHYECKHE pAABI MeTalula (Ha IpAMepe KaIbIusa |
xKenesa), HemeTasuia (Cepbl M KpeMHS ), TIEPEXOAHOTO IeMeHTa (MuHKa). BsaumogeiictBue pactBopa
THJIPOKCHIA HAaTPHsI C KUCIOTHBIMH oKcuaamu (okcuaoM docdopa (V)), ampoTepHBIMEI THIPOKCHIAMA
(tumpoxcuiom nuHKA).B3anMozaecTBie aMMuaKa ¢ XJIOPOBOAOPOIOM U BOIOH

Tema 1.11. Xumus sneMeHTOB | IIp | 8
s-anemMeHTsl Bogopoa. OkucnuTenbHbIe M BOCCTAHOBUTEIBHBIE CBOMCTBA BOJIOPO/A, €T0 MOIYIECHHE H
NPUMEHEHHE.

OnemenTsl [A-rpymmer. Obmias xapaKTepUCTHKA U CBOMCTBA MICTOYHBIX METAIIOB KaTHOHBI IeTOTHBIX
METaJUIOB KaK BayKHEHIIasd XUMHUIECKas (OopMa MX CYIIECTBOBAHUS. 3HAYCHHE TPHPOTHBIX COCTUHEHUS
HaTpUA ¥ KaJIAs

Onements! IIA-rpynmbr. OOmmas xapakTeprcTHKa U CBOMCTBA NIEJI0YHO3EMENbHBIX METAJIJIOB M MATHHUA .
Kanpuuii, ero nomnydenune, Gpu3nveckue 1 XMMUIECKHe CBOWCTBA. BaskHeWIie coeTMHeHNS KaNbLUs, X
3HAYCHUE U MPUMCHEHHE.

P-2IEMEHTHI

Amomunuit. XapakTepuCTHKA aJIOMIHIA Ha OCHOBAaHUH MosiokeHus B [leproandeckoii cucreme
snemenToB Jl. . Menneneesa u crpoenus aroma. [lomyuenue, (pu3ndeckue 1 XUMHYECKHAE CBOHCTBA
ATIOMUHUSL.

VYrnepon n kpemuwuii. O6mas xapakrepuctrka [Ipocteie BemecTBa. OKCHIB! ¥ THAPOKCHABI yIiiepoaa |
KpeMHHUs. BakHeHIme colnl yronbHOM U KpeMHUEBOM KUCI0T. CHIIMKAaTHAs IPOMBIIUIEHHOCTb.
I'anmorens! u xampkorensl. [IpocThie BemecTBa: CTPOSHNE MOJIEKYI, XHMHYECKHE CBOWCTBA, IOTIYUCHHE U
IpUMeHeHue. BaxHele coeAMHEHNs TaJIOTeHOB, HX CBOICTBA, 3Ha4YeHUE U npuMeHeHue. [lomydenue
W IPUMEHEHHE KHCIIOpOoaa U cepbl. XaIbKOTEHBI B IPHPOJE, UX OHONOTHYECKas POIIb.

Onementsl VA-rpynmer. O0mas xapakrepucTuka. BogopogHeie coeIMHEHUS 3IEMEHTOB V A-TpyTIIEL
Oxkcuzsr azota u pocdopa, COOTBETCTBYIOMUE UM KUCIOTHL. Cou 3TUX KUCIOT. CBOICTBA KUCTOPOTHBIX
coequHEHHH a3oTa U docdopa, X 3HaUCHHE U MpuMeHeHue. A30T 1 Gocdop B pupozne, ux
OnomnornyuecKast pois.

Onementst [VA-rpynmer. O61mas xapakTepucTHKa Ha OCHOBAaHUH MX mojioxeHus B [lepuoanieckoi
cucteme >eMenToB [l I. MenneneeBa 1 cTpoeHus aToMOB. Yiiepoa U ero amtorponus. CBoiicTsa
AIJIOTPONHBIX MOAU(UKAIMH yIepoaa, UX 3HaueHHe U npuMeHeHne. OKCHIbI U THAPOKCHIBI yITIepoaa
1 KPEeMHHUS, IX XUMHUIecKue cBoiicTBa. CoH yronbHOW W KPEMHHEBBIX KUCIIOT, UX 3HAYCHHUE U
npumeHenune. [Ipupomoobpasyroas poib yriepoaa JUTst )KUBOH U KPEMHHUS U1l HEXKHBOM MTPUPOIBL.
d-anementsl OcoberHocTH cTpoeHus atoMoB d-aementoB (IB-VIIIB-rpymm). Meap, LUHK, XpoM,
JKEJIe30, MapraHel Kak MPOCThIe BEIIECTBA, X (PU3MUecKe N XUMUIECKHE cBOMcTBA. HaxoxaeHne 3Tux
METaJUIOB B IIPUPOAE, NX MoTydeHne 1 3HadeHue. Co

[pakTudeckue 3aHATH: XUMUYECKHE CBOMCTBA BOJOPOa, KUCIOPoa, cepbl, hocdopa, TaIoreHOB,

vrmenama Oy, nry cantt araTa UrTenATa \rensra AManDarilrg AMETTIAL & 1\AR AL INTL ATOTIATIGNTL

Pemenue 3aga4, ocylecTBIeHHE NPEBPACHUI IIp | 2

KonTponeHast pabora no paszgeny "OOmas u Heopranudeckast XuMus'"

JunddepennmpoBaHHbIil 3a9eT | TIp | 2




Pazgen 2. Oprannyeckasi Xumusi 108

Tema 2.1. IIpeameT opranudeckoi xumun. Teopus cTpoeHus

o IIp 4
OpraHNYeCKUX COCANHCHUH

IIpenmer opranmaeckoit xumud. [lorATHE 00 OpraHMIECcKOM BEIIECTBE U OPraHUYECKON XUMHUH.
Teopwus cTpoenus opranmdecknx coennaeHni A. M. bytineposa. XuMuueckoe CTpoeHHE M CBOIICTBA
opraHu4eckux Bemects. [loHsaTre 06 nzoMepun. CriocoObl 0TOOpakeHUs: CTPOCHHS MOJICKYITBI
(popmymbl, Mmomenn). 3HaueHue Teopun A. M. ByTiepoBa st pa3BUTHSI OpraHUYECKON XUMHH U
XMMHYECKHAX TTPOTHO30B.

Knaccudukanus opranmdeckux coennHenuid. Kiaccupukariys opraHn4eckuxX BEIECTB B 3aBUCHMOCTH
OT cTpoeHHusA yreponHoi nenu. [lousatue pynxmuonansHoN rpymmsl. Kimaccudukamus opraHmdecknx
BEMIECTB MO TUITY (PYHKIIMOHAIBHOH TPYTIITBI

OCHOBBI HOMEHKJIATY bl OPTaHHIECKIX BEIECTB. TpuBHaIbHbIC Ha3BaHMs. PanmonanpHas
HOMEHKJIATypa Kak npeamecrserHnna HomeHknarypsl IUPAC. Homenknarypa IUPAC

OcHOBHEBIC HaMIpaBICHUSA pa3BUTUA Teopun cTpoerus A. M. bytieposa. 3omepus opranmaeckix
BemiecTB U ee BuAbl. CTPyKTypHas H30MEPHsI: MEXKIACCOBast, YITIEPOIHOTO CKEIeTa, TIOM0KEHU
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. [IpenensHBIe YIIIEBOOPOIBI | ITp ‘ 6

Tomonornueckuii psizg ankanos. [lousaTre 06 yreBonoponax. OcOOCHHOCTH CTPOSHUS MPEISTbHBIX
YIJIEBOJOPOIOB. AJTKaHbI KaK MPEACTABUTEIH MPEICIbHBIX YIIICBOJOPOIOB. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbl METAHA U PYTHX alNKaHOB. [OMOJIOTHUECKHI DS U H30MEPHSI
napaguHOB.

XHUMHAYECKUE CBOMCTBA aJIKAHOB. PeaKI_II/IH ACTUAPUPOBAHUS, TOPEHUSA, KATAJTTUTHIECKOTO OKUCIICHU L
AJIKAHOB. erKHHl" AJIKaHOB, PA3JIMYHBIC BU/IbI KPDCKHUHTA, IPUMCHCHUEC B IIPOMBINIJICHHOCTH. HHpO.TII/I3 58
KOHBCPCHA MCTaHa, U30OMEpHU3alHs aJIKAHOB.

O6nactn npuMeHeHus alikaHoB. [IpoMBIIIIEHHBIE CITOCOOBI MOTYYCHUs alIKaHOB: TIONTyYCHHE U3
MPHPOIHBIX HCTOYHMKOB, KPEKHHT IapauHOB, ITOy4YeHNE CHHTETHIECKOTO O€H3MHA, Ta3nUKanys
YIJIst, THAPHAPOBAHKE akaHoB. JlabopaTtopHbie CriocoOBI TIOTydeH s aIKaHOB: CHHTE3 Bropiia,
JeKapOOKCHITMPOBAHUE, THAPOIH3 KapOu/aa alllOMHHUSL.

Tomonoruyueckuii psii © HOMEHKIIATypa IIHKI0AIKaHOB, HX 0011as hopmya

Tema 2.3. DTUICHOBBIC U TUCHOBBIC YITIEBOJOPOIBI | IIp | 6

Anxensl. [omonorugeckuii psa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHIE MOJIEKYITBI TUIICHA 1
ankeHoB. [oMosornueckuii pag u odmast popmyina aakeHOB. M30Mepust STHIICHOBBIX YIIIEBOZOPOIOB:
MEKKJIaCCOBasA, yINIEPOJHOTO CKENETa, MON0XKEHHS KPAaTHOM CBsI3U, TeoMeTpruueckas. Ou3ndeckue
CBOMCTBA aJIKCHOB. XMMHUUYECKHE CBOMCTBA ajIkeHOB. [IpaBuno MapKoBHUKOBA U €r0 MEKTPOHHOE
obocHoBanue. [openne ankeHoB. Peakiny okuCIIeHUsA B MATKUX M KECTKHUX ycinoBuAx. Peakunsa Barnepa
U ee 3Ha4YCHHUE Ul OOHAPYKEHHUs HeTIPEACIbHBIX YITICBOIOPOIOB, NONydeH!s miukoieh. [IpuMenenne u
CrocoOBI TIOMYyYEHUSI aTKEHOB.

Anxanuensl. [loraTre u KaccuuKaisa THEHOBBIX YIIIEBOJOPOIOB MO B3aNMHOMY PACIOI0XKECHHUTO
KpaTHBIX cBsi3ell B Monekyne. [Tommepusanus nueHoB. CiocoObl MOTydeHus TUEHOBBIX YIIIEBOJOPOOB:
pabortsr C. B. Jlebenesa, neruapupoBaHue ajIkaHOB

Tewma 2.4. ATIeTHIIGHOBBIE YTIICBOJOPOIBI | IIp | 4

T'omonornueckuit psax ankuHoB. HoMeHKkIIaTypa alleTUICHOBBIX YIIEeBOA0poaoB. M3omepus
MEXKIIACCOBasl, yIIIEPOJHOTO CKEIETa, MOJMIOKEHNs KPaTHOU CBSA3H.

XuMUUecKue CBOUCTBA M IpUMEHEeHUE alKHHOB. OCOOCHHOCTH peakuii PUCOSTUHEHUS 110 TPOUHOM
yrepoa-yreponHoi cBsa3h. Peaxmms Kyueposa. [Ipasuino MapKoBHHKOBA MPUMEHHTENBHO K
auetuneHaMm. [IpuMeHeHne alleTUIIEHOBBIX yIIIeBOAOPOoAoB. IlomydeHne aneTuneHa NUpoIn30M MeTaHa
U KapOUAHBIM METOJIOM.

[Nonyuenue anernieHa U3 KapOua KaubIysi, O3HAKOMIICHHE C (PU3NIECKUMHU H XUMUIECKUMU
CBOMCTBaMH alleTUJICHA: paCTBOPHUMOCTHIO B BOZIE, TOPEHUEM, B3aHMO/ICHCTBHEM ¢ OpOMHOM BOOH,
pacTBOpOM IepMaHTaHara Kanusi, comsmu meau (1) u cepebpa.




Tema 2.5. ApomaTtraeckre yrieBOI0pOIbI | ITp | 4

Tomonornueckuii psx apeHoB. benson kak npeacraBuTess apeHoB. COBpeMeHHBIE ITPEICTABICHHUS 00
3JIEKTPOHHOM M MPOCTPAHCTBEHHOM cTpoeHHU OeH3omna. OOpazoBaHue apOMaTHYECKOH T-CHCTEMBI.
T'omororn GeH30ma, X HOMEHKIATypa, oommas hopmyna. . Pu3ndeckue CBOMCTBA apEHOB.

Xumuueckue cBoiicTBa apeHoB. OpHEHTAIHN B peakIusax MeKTpodmbHOro 3aMenmenus. OpueHTanTs! |
u Il poxa.

[IpumeneHne u TorydeHne apeHoB. [IpupogHbIe HCTOYHUKH apOMaTHYIECKUX YTIIEBOAOPOIOB.
ApomaTtH3anus aqkaHOB ¥ [UKIOATKaHOB. AJIKHIHPOBaHUE OEH30Ma.

Paznenenne cMecu G€H301 — BOAA C TIOMOIIBIO ISTUTENBHON BOPOHKH. PacTBopsromas criocoOHOCTh
OeH3051a (FKCTPAKLIUA OPraHUYECKUX U HEOPraHUYECKHUX BEIIECCTB OSH30JI0M M3 BOTHOTO pacTBopa ioxa,
KpacHTeJeH; pacTBOpeHne B OEH301Ie BEMIECTB, TPYAHOPACTBOPHMBIX B BOAE (cepsl, OEH30MHON
kucnotel). [openue 6enzona. OTHOmEeHUE OeH301a K OpPOMHOM BOZIE, pacTBOPY IEpMaHraHaTa Kajlusl.
Pemenue pacu€THBIX 3a/1a4 10 YPaBHEHUAM XUMUYECKUX PEAKIUN

Tema 2.6. IlpupoaHbIe HCTOYHUKH | I1p | 4

Hedts. Haxoxaenue B mpupoze, cocTas u puzndeckue cBoiicTBa HeTH. TOIUIMBHO-9HEPTETHIECKOE
3HaueHue HedTu. [IpombinenHas nepepadoTka HepTH. PekTndukanus HedTH, OCHOBHBIE QpaKIHU ee
paszmerneHus, X ucnonb3oBanue. Bropnunas nepepaborka HedrenpomxykToB. OKTaHOBOE YHCITO.
IIpuponHsnii 1 nomyTHBINA HeQTIHON Ta3sl. CpaBHEHHE cOCTaBa MPHPOIHOTO U MOITyTHOTO ra3oB, HX
MIPaKTHYECKOE HCIOJIb30BAHHUE.

Kamennsnii yrois. OCHOBHBIE HANIPABICHUS MCTIOIB30BaHU KAMEHHOTO YIJIS

DKOJOTHYECKHE acIeKThI T0OBIYH, TepepaboTKH U UCTIONB30BAHNSA TOPIOYHX HCKOTTAEMbIX

Tema 2.7. T uIpOKCUIIBHBIE COEAUHEHUS | IIp | 8

Crpoenne n knaccnukanys cimpros. Kimaccndukanus cinpToB 10 THITY YIIIEBOIOPOIHOTO PagiKaia,
9HCITy THAPOKCHAIBHBIX TPYTII U THILY aTOMa YIJIepo/a, CBI3aHHOTO C THAPOKCUIFHON TPYIITIOH.
I'omonoruueckuii psa mpeAeabHBIX ONHOATOMHBIX CIPTOB. M30Mepus 1 HOMEHKIIaTypa aIKaHOJIOB, UX
o6rras popmyna. XUMHUYECKUE CBOMCTBA aIKaHOJIOB. PeakiroHHas criocOOHOCTh MTPee/bHbIX
OZIHOATOMHBIX cTHpTOB. CTocoOBI monydeHus ciupToB. OTAEIbHbBIC TPEACTABUTEIH ATKAHOJIOB.
Mertanomn, ero mMpOMBIIIUIEHHOE TOIYYCHHE U IPUMEHEHHE B TPOMBIIUIEHHOCTH. bronorugeckoe
neiictBue MeTanona. Crnernuduieckue cnocoOs! MOTyYEeHN dTHIOBOTO ciupTa. OU3HONIOTHIECKOe
JIECTBUE 3TAHOIA.

MHoroaromable cpThl. OCOOEHHOCTH XHMHUYECKHX CBOWCTB MHOTOQTOMHBIX CITUPTOB, HX
KadecTBeHHOE 0OHapyxeHue. OTaeabHbIC TPEACTaBUTEIN: STHICHIINKOIb, TULEPHH, CIOCOOBI X
MOJTyYeHHs, TPAKTHIECKOE TIPUMEHEHHE.

®enon. B3auMHOE BIMAHKE apOMAaTHYECKOTO KOJIbIA M THIPOKCHIBHOM TPyNIbl. XUMUYECKHE CBOMCTBA
(enona kak QyHKIUA €TO XUMHYECKOTO CTpoeHus. bpomupoBanue ¢peHona (kauecTBeHHas peaKius),
HUTpPOBaHUE (TUKPUHOBAS KHCIIOTA, €€ CBOIcTBA K MpuMeHeHue ). O0pa3oBaHHE OKpAIICHHBIX
KOMITIIeKCcOB ¢ HoHOM Fe3+. [Ipumenenue ¢enona. Ilomydenne ¢peHona B MpOMBIIUIEHHOCTH

Tema 2.8. Anpaeruasl 1 KETOHEI | Ilp | 2

Tomomoruueckue psAs! adbACTUAOB U KeTOHOB. [loHATHE 0 KAPOOHUIBHEBIX COSTMHCHIIX. PU3nIecKue
CBOICTBA KAPOOHUIIBHBIX COCTUHEHHI. X MMHUYECKIE CBOMCTBA aJibJICTHI0B M KETOHOB. PeakirmonHas
CIIOCOOHOCTh KapOOHUIIBLHBIX COeIMHEHNI. Peakiinu OKUCIICHNUS allbJIeTH/IOB, KAYECTBCHHbBIC PEAKIIUU Ha
aNbIETUIHYIO TpyIy. Peakiiuy moguKOHISHCALNU: .

[pumeHeHue u moTyueHue KapOOHUITBHBIX coequHeHMi. [IprMeHeHne anbAeruioB U KETOHOB B OBITY U
NpoMbIIUIeHHOCTH. OTACIbHBIC MPEACTABUTEH abJACTHIOB H KETOHOB, CIICIU(UICCKIE CIIOCOOBI HX
IIOJIy4CHHS U CBOMCTBA.




Tema 2.9. KapOoHOBBIE KUCIIOTHI 1 UX MTPOU3BO/IHBIC | ITp | 8

[NousATHE 0 KAPOOHOBHIX KUCIIOTAX U UX KIIaCCHU(UKAIIHAL.

[pexnenbpHBIC OHOOCHOBHBIC KAPOOHOBBIC KUCIOTHI. [OMONIOrHYECKHA Pl MeXMOEKYIApHEIE
BOJIOPOJIHBIC CBA3H KapOOKCHIIBHBIX TPYIII, UX BIHAAHUE HA (PU3HUYCCKHIE CBOMCTBA KAPOOHOBBIX KHCIIOT.
XumMugeckue cBoiicTBa KapOOHOBBIX KUCIOT. CriocoOs! momydeHnst KapOOHOBBIX KHCIOT. OTAenbHBIE
MpEICTaBUTENN U MX 3HaueHue. BaxHelre npencraBuTenn KapOOHOBBIX KHCIIOT, HX OMOIOTHYECKasT
pob, crienupuIecKue crocoObl TOTyYeHH s, CBOICTBA U IPUMCHEHHE MypPaBLHHOM,

YKCYCHOH ,lIaJIbMUTUHOBOM U CTEAPHHOBOW; aKPUIOBOW U METAKPUIIOBOM; OJIEMHOBOM, TMHOJIEBON 1
JIMHOJICHOBOM; IIaBeJIeBO; OCH30MHOMN KHCIIOT.

CrpocHre 1 HOMEHKIIATypa CIOKHBIX d(HPOB, MEKKIIACCOBAsI H30MEPHS C KAPOOHOBBIMH KHCIOTaMHU.
Crioco0bl momy4eHus CI0KHBIX 3¢upoB.. OOpa3oBaHUE CIOKHBIX MOTUI(PUPOB.
Honustunentepedranar. JlaBcan kak NpeaCTaBUTENb CHHTETHYECKUX BOJIOKOH. XUMHUYCCKHE CBOMCTBA U
MPUMEHEHHUE CIOXKHBIX 3(PUPOB.

Kupbl kak croxHbIe 3UPHI TTULEprHHA. XUMUYECKAE CBOMCTBA KHPOB: THIPOIIN3, OMBLICHHE,
rupupoBanre. bHomornueckas pob )KUPOB, UX UCIONIB30BaHKE B OBITY H IIPOMBIIUICHHOCTH.

Conu kapOOHOBBIX KHCIOT. Mbuta. CriocoObI MOMyYeHNUs COJICH: B3auMOJCHCTBHE KapOOHOBBIX KHCIIOT C
MeTaJJIaMH, OCHOBHBIMH OKCHAAMHU, OCHOBAHUAMH, COJIAMU; IIETTOYHON THAPOIIN3 CIOKHBIX A(PHPOB.
XUMHUCCKHE CBOMCTBa COJICH KapOOHOBBIX KUCIIOT: THAPOIH3, peaK[MK HOHHOTo oOMeHa. Mblia,
CYIIHOCTBH MoFOIIero aeiicTBrst. OTHOMIEHHE MBbLTa K KeCTKOH Boje. CHHTETHYECKHE MOFOIIIME CPEICTBA
— CMC (neTepreHTHI), UX IPEUMYIIECTBA i HEIOCTAaTKH

Tema 2.10. YrneBoas! | IIp | 6

Knaccudukanus yresonos buonorndeckas posb yIiaeBoAOB, HX 3HAUCHHE B KU3HU YEJIOBEKA 1
obmecTBa.

Momnocaxapuasl. CTpoeHHE U ONITHYecKas H30MepHs MOHOcaxapuaoB. Mx knaccudukanus no qucmy
aToOMOB yIJIepoJa U mpupoze KapOoHMIbHOM rpynnsl. [Ii0K03a, CTPOSHHE €€ MOIEKYIbl i (PHU3UIECKIE
cBoiicTBa. TayTomepus. XUMHUUYECKHE CBOMCTBA IIIOKO3bl: PEAKIIUHU IO AJIbAETHAHON Ipymnne
(«cepeOpstHOTO 3epKaliay, OKHCICHUE a30THOM KUCIIOTOW, THAPHpOBaHNe). Peakiiu 1toKo36I Kak
MHOTOATOMHOTO CIIMPTa: B3aUMOJEHCTBHE TIITOKO3EI ¢ ruapokcugom meau (II) mpu xomHaTHOM
TeMIIepaType 1 HarpeBaHUH. Pa3M4HbIe THITBI OpOXKEHUs (CIIMPTOBOE, MOJIOYHOKHUCIOE). [TTIoko3a B
npupoze. buonoruyeckas ponb U IpUMEHEHUE NIIOKO3bl. DpyKTO3a KaK U30MEP DIIFOKO3bI.
Hucaxapugel. Ctpoenue nucaxapugoB. CTpoeHHE H XUMHYECKHAE CBOMCTBA Caxapo3bl.
TexHonMOrHMYECKE OCHOBBI TPON3BOACTBA caxapo3bl. JIakTo3a M MaeTO3a Kak H30MEPBI Caxapos3bl.
INomucaxapuer. Obmiee crpoenne noiucaxapuaos. CTpoeHHEe MOJIEKYIIBI Kpaxmala, aMusIo3a u
amMmIoneKTHH. OH3uYecKre CBOWCTBA KpaxMala, ero HaXoKISHHE B IPUPOJE U OMOIOTHIecKast poib.
I'mukoren. Xumudeckue cBorcTBa kpaxmaina. CTpoeHHe 2JIEMEHTapHOTO 3BEHA [EJUTION0361. Briusaue
CTPOCHH: ITOJIMMEPHOH IeTTH Ha (PU3NIECKUE U XUMUYIECKHE CBOMCTBA IEIUTIONO3EL. [ uaponms
LIEJUTIONO0361, 00pa3oBaHUE CIOKHBIX (PUPOB C HEOPTaHMIECKUMH M OPTaHUYIECKHUMH KHCIOTaMHU.
CpaBHeHHE CBOMCTB KpaxmMaJja 1 [eITI0I03bI

Tema 2.11. AMUHBI, aMUHOKHCIIOTHI, O€NIKH | Ip | 8

Knaccudukanus 1 n30Mepust aMHHOB. [ OMOJIOTHYECKHE PsAAbI IPEACIbHBIX anu(aTHIECKUX 1
apOMaTHYECKUX aMMHOB, H30MEPHsI 1 HOMEHKJIaTypa. XMMHYECKHE CBOMCTBA aMHHOB. AMUHBI KaK
OpraHHYeCcKHEe OCHOBAHMsI, MX CPABHEHHE C aMMHAKOM U APYTUMH HEOPTaHMUYECKUMHU OCHOBAHHUSAMH.
CpaBHEHNE XMMHYECKUX CBOMCTB anu(aTHIECKUX U apOMATHIECKUX aMHHOB. AHWJIHMHOBBIE KPACUTEIH.
[NousATHE O CHHTETHYCCKIX BONOKHAX. [[puMenenune u nomyueHue aMuHoB. [lonydenune amuHoB. PaboTsl
H. H. 3ununa.

AmunHokucnothl. [ToHsATHE 00 aMHHOKHCITOTAX, HX KIacCU(UKaMs U cTpoeHne. OnTHYecKast U30Mepus
0-aMHUHOKHCIO0T. HoMeHKaTypa aMUHOKUCIIOT. J[BOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB
aMHHOKHCIIOT B e IpUIHHbL. bunonapusie nonsl. Peaknun xongencanuu. [lentuaaas cBA3b.
CuHTeTHYeCKHe BOJIOKHA: KalpoH, SHaHT. Kitaccudukanus BookoH. [lonyueHne aMUHOKHCIIOT, MX
MIPUMEHEHNE U OHoIorHYecKas (yHKIIHSL.

benku xak mpupoansie monuMepsl. [lepBudnas, BropHdHas, TpeTHYHASA U YETBEPTUIHAS CTPYKTYPHI
6enkoB. OuOpHILIsAPHBIE U TOOYNIApHBIE OCTKH. XHMUYECKHAE CBOMCTBA OEIIKOB: TOPEHUE, ACHATYpawus,
TUAPOIIN3, KaueCTBEHHBIE (IIBETHBIC) peakuu. buonorunyeckue GyHKIUN OSIKOB, HX 3HAYCHHUE




Tema 2.12. AzoTcomepskamiue TeTepOnUKINIeCKHECOCTNHCHHUA.

IIp 2
HykenHOBBIE KHCIIOTHI

HyxnenHoBBIE KACIOTHI Kak MpUpoAHbIe nonmuMepsl. Hykneotnasl, nx crpoerne, mpumepsl. ATO u
AJ1d, ux B3auMOINpeBpanieHue u poik 3Toro npouecca B npupoae. [loratue JIHK n PHK. Ctpoenne
JHK, ee nepuvHas u BropuuHas cTpykrypa. . Perumkarms JTHK. Ocobernnoctu ctpoenus PHK. Tunst
PHK u nx 6uonornueckue gpynkunu. [lonarue o rpomanoM koze (koxone). buocunrtes 6enka B )KUBOM
KIeTke. |'eHnas nmkeHepus u Onorexnonorud. TpancreHHbIe (POPMBI PACTECHHI M KIBOTHBIX

Tema 2.13. Buonorn4ecku akTHBHBIE COCIMHEHUS | Ilp | 4

®epmentsl. [TonsTHE 0 pepMeHTaX Kak 0 OHONOTHYESCKHAX KaTaln3aTopax OCIKOBOM MPHPOIHL.
3aBHCUMOCTH aKTUBHOCTH ()EPMEHTOB OT TEMIIEPATypPhl H KUCIOTHOCTH Cpeabl. 3HadeHHE (JepMEHTOB B
OMONIOTHH ¥ PUMEHEHHE B TPOMBIIUIEHHOCTH.

Buramunsl. [Tonsarue o Butamunax. Mx kmaccugukaius u obozHauenrne. Hopma norpednenus
BUTaMHUHOB.

Topmosnsr. [ToHsiTHE O TOPMOHAX KaK OMOJOTHYCCKH aKTHBHBIX BEILECTBAX, BHIIOIHIONIHX
YHAOKPUHHYIO PETYIANNIO KU3HEACATEIPHOCTH OpraHnn3MoB. Kitaccudukarys ropMOHOB: CTEpOUIHI,
MIPONU3BOAHBIE AMUHOKHCIIOT, TIOJIHUIIETITUHBIC ¥ OSJIKOBBIC TOPMOHEI.

JlexapcTBa. Kparkne ucropndeckme cBeACHN O BOSHUKHOBEHHH W Pa3BUTHH XUMHOTepanuu. [ pymist
JIeKapcTB: CynbdaMuipl (CTPENTOII), AHTHOMOTHKY (IISHHUIMIUIHH ), aHTUITHPETUKH (ACTTUPUH ),
aHaNIbTeTHKH (aHANBIUH). besomacHble criocoObl MPUMEHEHUS, ICKAPCTBEHHBIE (POPMBI

Tema 2.14. [Tonumepsl | IIp | 2

Oprannueckue noauMepsl. CIIocoObI HX MOMYYCHUS: PEAKIMH MTOTHMMEPHU3ALUN H PEaKIIUN
noukoHAeHcanuy. CTPyKTypBI HOTUMEPOB: THHEIHBIE, pa3BETBIIEHHBIE U IPOCTPAHCTBEHHEIE.
CTpyKTypHpOBaHUE MOJUMEPOB: ByJIKaHH3AIHs KayqayKOB, IyOleHIe OCIKOB, OTBEPIKICHHE
MTOJTMKOHICHCAITHOHHBIX TTOJINMEPOB.

Heoprannueckue nonumepsl. ITonmumepsl — mpocThie BEECTBa ¢ aTOMHON KPUCTAITMYECKON PEIIeTKOMN:
AJIOTPOITHBIC BUION3MEHEHHS yriepona (anmas, rpadut, kapOuH, QyiiepeH, B3aHMOCBI3b
rudpuau3anuy opouTaeil y aToMoB yriiepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOITHBIX
MoIHr(UKALU); CeJIeH U TeJUTYp LEMOYETHOTO CTPOCHUS.

Tema 2.15. Xumus B )kU3HU 001I€CTBA | IIp ‘ 6

XuMUA 1 TPOU3BOJCTBO. XUMHUUIECKASA MTPOMEIILICHHOCTS M XUMHYIECKHE TeXHOMorun. ChIphbe st
XUMHYECKOH MPOMBIIUIEHHOCTH.

XuMHsL B CEIBCKOM X03sUCTBE. XUMHU3alUsl CEJIbCKOro X0351CTBA U €€ HalpaBlieHUs. PacTeHus U noysa,
[TOYBEHHBIN TOTTIONTAIOIINI KOMIUIEKC. YIOOpEeHN ¥ NX KIacCH(prKanusa. XUMAYECKHE CPENCTBA
3amuUThl pactenuit. OTpuaTeTbHbIC TTOCISICTBUS IIPUMEHEHHS MECTUIIHUIO0B U 00pb0a ¢ HUMH.
XumMu3amnus ;KUBOTHOBOCTRA.

XUMHMS U 9KOJIOTHsI. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpebl.

XuMus U MOBCEAHEBHAS KU3Hb YyenoBeka. Jlomanss anteka. Morolline U YUCTALIUE CPEICTRA.
Cpencrta 60ps0bI ¢ ObITOBBIME HaceKOMbIMH. CpecTBa THYHOM THTHEHBI U KOCMETHKA. XUMHS U THIIA.
MapkupoBKH yIIaKOBOK IMHUIIEBBIX U THTHCHUICCKUX MPOIYKTOB H YMEHUE X YUTATh. DKOJIOTHS
JKUJIAIIA. XAMHS B TCHETHKA YeI0BEKa

Pemenue 3aa4 v ynpakHEHHI | IIp | 2
KonTporneHas padora no "Opranuueckoil xumun"

IK3aMeH 24
OK3aMeH Ok | 24

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

3. YCJOBUA PEAIM3ALINU ITPOTI'PAMMBI IMCIHUITJINHBI
3.1. TpeGoBanus K MUHHMAJIBLHOMY MATEPHAIbHO-TeXHHYECKOMY 00ecnedeHHI0

Jlis peanu3anuy nporpaMMbl yaeOHOH AUCHUILINHBI IPEyCMOTPEHEI CIIeHUaIbHBIE TIOMELICHNUS,
MIPHBEACHHBIM B IT 6.3 OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBbI CIIEHUATEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuerue OUCYUNIUHBL




Tun aynuropnn

Ocnaienne ayiuTopuu
CrneunaausnpoBannoe yyedHoe obopyrosanue, [10 n marepuansi
JJIS1 OCBOCHUS IUCHUILIMHBI (IIPH HE0OX0UMOCTH)

VYuebOHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX pador,
TPYIIOBEIX W WHIUBHTYAIEHBIX
KOHCYJBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOU
aTTecTaluu

KoMIuiekT criennain3npoBaHHOM MeOein, MapKepHas 10CKa;
kadezpa; aBTOMaTU3MPOBaHHOE pabouee MECTO MPeroaBaTelIs:
komnbiotrep AMD Ryzen, monntop LCD 24" Philips, uaTepaktuBHas
maHenb 86", uMeeTcs BBIXOJ B HHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHaapTHBIA

YueOHast ayuTOpus 1Is
MPOBEJCHUSI 3aHATHIM
JIEKIMOHHOTO THIIA,
MPaKTHYECKUX 3aHATHH,
BBITMIOTHEHUS KYPCOBBIX pador,
TPYTNIIOBBIX ¥ WHIWBHIyaTbHBIX
KOHCYJIBTALUH, TEKYIETO
KOHTPOJIS ¥ TPOMEXKYTOTHOH
aTTecTallu
(KommproTepHsIi Ki1acc)

KoMmmekT cenuanu3upoBaHHON MeOenn; JocKa ayquTOpHas
MeJIOBasi, aBTOMaTH3HPOBaHHBIC paboure MecTa (TIpoueccop He HUKe
Intel Core 15, onepatuBHas namsTh o0beMoM He MeHee 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoeKioHHBIH 3KpaH,
MMEEeTCs BBIXOJ] B MHTEPHET

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

AymuTopust Ui CaMOCTOATEIBHON
paboThI 00YIAFOIIHUXCST

KommnexT cnenmanmusupoBanHoit mebemn; Tenesuzop LED LG 42"
aBTOMAaTH3MPOBAaHHEIE paboune MecTa (mporeccop He Hike AMD
Ryzen, oneparuBnas namsith 00bemMoM He MeHee 8 ['6; SDD 500 GB,
MoHOOmoK Lenovo Intel 13), umeercs BbIXoj B HHTEPHET
Iporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
6usHeca - CTanmapTHBINA

VY4eOHO-TPEeHNPOBOYHBIH
kxomiuiekc «llonoca npenATcTBui
«¥Onuop» (3-37(mosnoca
MPETSITCTBHIA ))

Mpenstcrus: «Pos» 1 wrt., «Jlabupuat» 2 WIT., «3200p ¢ HAKIIOHHOM
JIOCKO¥» 2 mT., «Pa3pymenHsnii MocT» 2 mit., «Pa3pymennas
nmectHANa» 2 mT., «CTeHKa ¢ AByMs ITpojoMaMmy 2 mT., OMMHOIHBIA
OKOTI JUTSI CTPENBOBI M METaHUs TpaHar 2 IIT.

00O CropTHBHBII KOMITIEKC
"FOHOCTR" (8-CTamnoH)

KpriThie OeroBbie JOpOXKKH (TUL. 675 KB.M.), OTKpBITas CIOpTapeHa
(. 21330.1 xB.M.), PyTOOIBHOE MOJIE C CHHTETHUECKIM MOKPBITHEM
murep LXIII (rur. 7512.6 xB. M.), pyTOONBHOE TIONIE C CHHTETHYECKHM
nmokpeiTieM jutep LXIV (. 7756.1 kB.M.), BKITIOUas TpEeHAXKEPHI,
TpeHa’KEPHBIE KOMITJIEKCHI (TPEHAKEPHBIN 3ai1 00medusnaeckon
MIOJITOTOBKH ), CHOPTUBHBIA KOMIUTEKC (CIIOPTUBHBIN 3aJ1 TuI. 1468
KB.M.)

3.2. Uudopmanuonnoe obecneuenne o0yueHust
Ilepeyenn pexoMeHIyeMbIX YueOHbIX H31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHOM

JINTepaTyphbl

OcHosHble UCMOYHUKIL!

1. T'abpuensa O.C. Xumwus.

"N3narensctBo "IIpocBemenue", 2022. - 227 c. - Teker

11 wracc (6a3oBbi ypoBeHb) : YueOHHK. - MockBa: AO
anextponHsiii. - URL: https://

znanium.com/catalog/document?id=432736




2. Taopuensa O.C. Xumws. bazomeni ypoenb. 10 wmacc : VYueOumk. - Mocksa: AO
"NsnmarensctBo "llpocBemenue"”, 2022. - 192 c. - Tekcr : snekrponHsid. - URL: https://
znanium.com/catalog/document?id=432735

3. Epemun B.B., Ky3pmenko H.E., [lpo3nos A.A., Jlynun B.B. Xumus. 11 kmace (6a3oBbrit
ypoBeHb) : YueOHuk. - MockBa: AO "UznarensctBo "[Ipocsemenue"”, 2022. - 224 c. - Teker :
snektpounbii. - URL: https://znanium.com/catalog/document?id=432731

4. Epemun B.B., Kyssmenko H.E., Tepenun B.M., [poszmoB A.A., Jlynun B.B. Xumus.
basossrii yposensb. 10 knace : Yaebruk. - Mocksa: AO "UsnarensctBo "Ilpocsemenne"”, 2022. -
208 c. - Teker : anekrponnbiid. - URL: https://znanium.com/catalog/document?id=432730

5. Tabpuensta O.C., Octpoymos W.I., CnagkoB C.A. Xumus. bazossiii yposens. 10 kmacc :
Vyebnuk. - MockBa: AO "UsparensctBo "IIpocBemienme", 2022. - 128 c. - Teker :
snekrpouHblit. - URL: https://znanium.com/catalog/document?id=432638

ﬂOllOﬂHleeJleble UCNMIOYHUKU.

6. Jlebener 0. A., @anees I. H., Tony6es A. M., Illanoean B. H., CrenanoB M. b. Xummust.
3amaunuk : YueOnoe mocobue [ms CITO. - Mocksa: HOpaiit, 2022. - 236 ¢ - Tekcr :
snextpoHHbIA. - URL: https://urait.ru/bcode/491053

7. Epoxun 0. M., Koanésa . b. Xumust s npodeccuii 1 crienuanbHOCTEH TEXHUIECKOTO U
ecTecTBeHHO-Hay4qHOro mpodwmiein : YueOnuk mist crymeHtoB CIIO. - Mocksa : Axamgemus,
2021. - 448 c. - Tekcr : smekrponnbid. - URL: https://academia-moscow.ru/catalogue/
4831/551063/

8. Epemun B.B., Kyspmenko H.E., [IpozmoB A.A., Jlyaun B.B. Xumwms : 11-ii xnacc
(yrmyOnénnsiii ypoBenb) : YueOHUK. - MockBa: AO "U3parenscrBo "[IpocBemenue”, 2023. -
480 c. - Texkcr : anmexrponnsii. - URL: https://znanium.com/catalog/document?1d=432651

9. Epemun B.B., Kyssmenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B. Xumus. 10-i
Kjacc. YruyOnéHHbId ypoBeHb : YdeOHuk. - MockBa: AO "UsmarensctBo "Ilpocsemienue",
2023. - 448 c. - Tekcr : smekrponnbid. - URL: https://znanium.com/catalog/document?

Pecprbl uH(j)OpJVIaLjMOHHO—meIleKOMMyHuKC{L{HOHHOHV cemu «HHmepHem»:

1. OBC PY/IH u ctoponnue 9BC, k KOTOPBIM CTy[€HTHI YHUBEPCUTETA UMEIOT JTOCTYI Ha
OCHOBaHHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- DnexTponHo-6ubmnoreynas cucrema PYIH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas wiatrgopma FOpaiit https://urait.ru

- DBC «YHuBepcurerckas Oudnuoreka onnain» http://biblioclub.ru

- OBC Znanium https://znanium.ru

- Hay4Has snekTpoHHast onommoreka eLIBRARY.RU https://www.elibrary.ru/

2. basbl JaHHBIX U IOMCKOBBIE CHCTEMBIL:

- mouckoBast cuctema Suzaexc https://www.yandex.ru/
- mouckoBast cuctema Google https://www.google.ru/
- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/

Memoouueckue mamepuanvt 015 06yUarOUUXCS



4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenxa pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHUA:

Ananmmz n OILICHKAa BBITTOJIHCHHU A
WHIWBHUya bHBIX 33[aHUW, PaCYEeTHBIX paldoT,
Ooripoc, TEeMaTUYeCKUI JUKTAHT,

KOHTPOJIbHAsT paboTa, MPAKTHISCKUE 3aHATHUS,
JOMaIITHHEC pa6OTLI, KOMIIBIOTECPHOC
TECTUPOBAHUC, BBaI/IMOKOHTPOHB Hu
CaMOKOHTPOJIb CTYACHTOB. ITomaOTA Hu
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKIaao0B,
cOOOMIeHN, TPE3CHTAIHH.

VYmenus:

HabOnronenne, KOHTpONIb TIpemojaBaTenst 3a
JeSITETbHOCTRI0  OOyJaroIuXcsl, aHalu3 W
OLICHKa ONTHUMAJIbHOCTH METO/a pEeLICHUS
3ama4, Oecena, ompoc, MPaKTHYECKUE 3aHATHA,

JIOMaIIHue paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHHE
IIpakTruecknii OMbIT: HalOmonenue, KOHTPOJIb TpEMojiaBaTeNis 3a

JIESITEIBHOCTRI0  OOYYalOIUXCsl, AaHalIu3 |
OIlEHKa ONTUMAJIBHOCTA METOJa PEeHICHUs
3ajad, BBIIIOJTHCHIE 174 3aIuTa
WHIUBUIyadbHbIX 3a/IaHUH.




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.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



