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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMbBI YYEBHOI'O

INPEAMETA

«HanmeHoBaHue y4eOHOIr0 MpeaMeTa»

1.1 MecTo AUCHUILUIMHBI B CTPYKType NpOrpaMMbl MOATOTOBKHM CHELHAJHMCTOB CpeIHEro

3BCHA

YueOHbIlE mpeaMeT

«XUMUS»

OTHOCHUTCSI K TPEeaMETHON obiactu

«XuMu»

00111e00pa30BaTEIbHOMY IIMKITY IPOrPaMMBbI IIOATOTOBKHU CIIELUAINCTOB CPEIHETO 3BEHA.

1.2 TpeGoBaHus K pe3yJibTATaM OCBOCHHSA
TpeboBaHUs K JTMYHOCTHBIM, METAIIPEIMETHBIM, MPEAMETHBIM pe3yJabTaTaM OCBOCHUS
0a30BOro Kypca InpeACTaBIeHbI B TAOIUIIE:

Koxu IlianupyemMbie pe3yJibTaThl OCBOEHHS NPeIMeTa

HAHMeHOBaHHUe

(])opanyeMquX O6mmue’ l'[peuMeTHble2

KOMIIeTeHI Ui

OK 01. YMeHue a”anuzupoBaTh CBOWCTBA | [loHMMaHMe XMMHUYECKUX CBOMCTB
MaTeprualoB € TOYKH 3pCHUSA HX | MeTaJuIOB M CIUIAaBOB  (KOPpO3Hs,
XUMHYECKOTO COCTaBa. OKHCIICHHE, TTACCHBAIIHS).

OK 02. ITonnmanue B3aMMOCBA3H | 3HaHUE MTOJINMEPHBIX u
XUMHUYCCKUX TPOLECCOB U (bI/I?)I/IKO' KOMITIO3UTHBIX MaTepraioB
MEXaHMIECKHX CBOUCTB MATEPHATIOB. | (1envoCcTORKOCTS, XUMUYecKas

UHEPTHOCTD)

OK 04. CnocoOHOCTh wianupoBath | [logbop MarepwamoB ¢ y4eTom
OKCICPUMCHTBI (HanmpUMep, | XuMIIeCKOil CTOHKOCTH B pa3HBIX
TECTHPOBAHHC KOPPO3HOHHOM | chenax  (arpecCHBHBIE  KHIKOCTH,
CTOMKOCTH MaTepHaioB)

BBICOKHE TEMIIEPATYPHI)

OK 07. Onenka HKOJIOTUYECKUX U | OLleHKa COBMECTUMOCTH MaTepHalioB
TEXHOJIOTHYCCKUX PUCKOB npu (KOHTaKTHaH KOppO3us, I[H(b(bygplﬂ)
BBIOOPE XUMUYECKUX MOKPBITHI

[1K 2.2. Hcnonb3oBanue XUMHUYECKHUX
METOIOB  00paboTKH  (TpaBicHue, | BBIOMPATh MaTepHaIbI [T OCHACTKH,

OYHCTKA TIOBEPXHOCTEH ).

MPEeIOTBpAIaTh KOPPO3UIO U HM3HOC
y3J710B po0OTa.




2 CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IPEIMETA

2.1 O0bem yueOHOro npeaMeTa U BUAbI y4eOHOH padoThl

Bup yueOHoit paboTbl

0O0BeM B yacax

Y4yeOHasi HATPY3Ka 00y4YalOUIUXCS: 78
BApHATHBHAs YacTh 39
B TOM YHCIIE:
JIEKINH, YPOKH, CEMHUHAPBI 48
CEMUHAPCKHE 3aHATUS 2
MPAKTHYECKUE 3aHITH 12
71a00paTOPHBIE 3aHITHS 16

WHAWBUYAIbHBIA POEKT (Mpu HAIUYUL)

IIpomeskyTouHas arTecTauuu B (popme 2 cemecTp
¢ GepeHIIMPOBAHHOTO 3a4eTa

2 (3a cUeT JeKIui)

2 ceMecTp




2.2 TemaTH4yecKHH IJIAH U COJepPKaHNe YUeOHOro nmpeaMera «XuMus»

HaumeHoBaHue Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHblie, NPAKTHYECKHe 3aHATHS, O0bem yacon Koanl
pa3/iesioB M TeM CaMOCTOAITeIbHAsA padoTa 00y4yaroumxcst KOMIIeTeH I,
¢dopmupoBanmnio
KOTOPBIX
crocoocTByeT
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKON XUMHH
Tema 1.1. Coaep:xkanue yueOHOro MaTepuaJjia
IIpenmer 1. [IpenMer oprannyeckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOTYYCHUU
OpraHn4ecKou HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHUs oprannueckux coequnennii A.M. bytneposa, 2 OK 01; OK 02
xumun. Teopus e€¢ ocHoBHble moJokeHUs. CTpyKTypHble (OpPMYNBI OpraHUYecKuX BemecTB. ['omonorus,
XMMHYECKOro U30MepHs. XUMHYECKas CBsI3b B OPraHMUECKUX COCAMHEHUSX: OIMHAPHBIC Y KPATHBIE CBSI3H.
CTpOeHus 2. IlpencraBnenne o kinaccuduKay OpraHudeckux BemlecTB. HomeHkaTypa opraHH4ecKux
OpPraHM4YecKuX COCIMHEHUN (CUCTeMaThyecKas) W TPUBUAIBHBIC HA3BaHHUS BAXHEUIINX MPEICTaBUTEICH 2 OK 01; OK 02
coeuHeHUI KJIACCOB OPraHNYECKHX BEUIECTB.
IIpakTnyeckue 3aHATHS
1. IIpakTrueckas padota Nel. DxcniepuMeHTaNbHbIE METOBI H3yYSHHS BEIIECTB U UX
TIpEeBpAICHAH: 03HAKOMIICHHE C 00pa3IiaMHi OPraHNYECKHX BEIIECTB U MaTepHalaMi Ha HX 2 OK 01; OK 04
ocHoBe. MojienupoBaHue MOJIEKYJI OPraHMYECKUX BEIIECTB.
JlabopaTopHble 3aHATHSA
1. JlabopaTopnas padora Nel. IIpeBparienne opraHu4ecKuX BEUIeCTB IPU HArpeBaHUHU OK 01; OK 04
(rutaBrienue, oOyriMBaHue U ropeHun). OnbIT, HAOIOACHUE U ONUCAHHME. 2
Bcero nmo teme: 8
Paznea 2. YriaeBoaopoabl
Tema 2.1. Coaepixkanue yueOHOro MaTepuajia
IIpenesabHble 1. AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUHM psii. MeTaH W 3TaH — mIpocTeiine
YIJIeBOAOPOABI - | MPEJACTABUTEIN AJIKaHOB: (PU3WYECKHME M XHWMHUYECKHE CBOMCTBA (pEakiuu 3aMElieHUs | 2 OK 01; OK 02
AJIKAHbI TOPEHHs1), HaX0XKJICHHE B IPUPOJE, TOTYyYEHUE U TPUMEHEHHE.
Bcero no teme: 2




Tema 2.2.

Copep:xxaHue y4e0HOro Mmarepuaja

HenpenenbHble 1. AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psiJl. DTUIIEH U MPONUIIEH — NPOCTEUIINE
yIJIeBOJOPOAbI: MIPEACTAaBUTENHN AJTKCHOB: (DU3MYECKHE M XUMHUYECKHE CBOMCTBA (pEaKIuu TUIPUPOBAHMSI, OK 01; OK 02
aJIKeHbl, raJIoOreHUPOBAHUS, TUAPATALIMHI, OKUCIICHHS ¥ IOJMMEPH3aIIUH ), TOJyYeHUE U IPUMEHEHHE.
aJIKaJHeHbl, 2. Ankanuensl: byranuen-1,3 u MmetunOyramuen-1,3: cTpoeHre, BaXKHEHIINE XUMUYCCKHE
AJIKHHBI cBoiicTBa (peakuus noaumepusanun). Ilonydenne cuHTETHYECKOrO KaydyKa U PE3UHBI.
AJIKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOIMYECKHN psl. ALECTHIEH — OK 01; OK 02
NPOCTEUIINIA MTPEICTABUTENb aJIKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKIE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHSI), TOJy4YE€HUE U IPUMEHEHHE.
Bcero no reme:
T Copep:xxaHue y4eOHOro MmaTepuaja
eva 2.3 1. Apenbl. benson: cocraB, crpoeHue, (pu3MuecKMe W XMMHUYECKHE CBOMCTBA (peakiuu
ApoMaTnyeckue .
- TaJIOTCHUPOBAHUS ¥ HUTPOBAHUs), IMIOJyYeHHWE | TPUMEHEHHE. TOKCHYHOCTh apeHOB. OK 01; OK 02
['eneTnueckas CBA3b MEKIY YIJIEBOJIOPOAAMHU, IPUHAIEKAIIMMHY K PA3JIUYHBIM KJIacCaM.
Bcero no reme:
Tema 2.4 Copep:xxanue y4eOHOro MmaTepuaja
NPHUPOAHBbIE 1. [TpupoHBIE HCTOYHHUKH YTIIEBOA0POAOB. [IpupoHbIil ra3 u momyTHbIE HE(PTAHBIE Ta3bI.
HCTOYHHKH Hedtp u e€ mnpoucxoxmenue. CrocoObl mepepabOTKH He(TH: TEpPEeroHKa, KpPEeKUHT OK 01; OK 02
YIJIeBOJOPOAOB U | (TEPMUYECKHIA, KaTaTUTUIECKHIA), muposn3. [IpoaykTel mepepaboTku HehTH, UX PUMEHEHUE B
HX nepepadoTKa | MPOMBINTUICHHOCTH U B ObITY. KaMEeHHBINM yToIb M IPOYKTHI €T0 MepepadOTKH.
IIpakTHYecKkHe 3aHATHA
1. Ilpaktuueckas padora Nel. BeruuciaeHuss 1mo ypaBHEHHIO XHMHUYECKOW peaknuu (MaccChl, OK 01; OK 02
o0beMa, KOJIMYEeCTBa MCXOIHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIHH 1O H3BECTHBIM Macce, OK 04
00BbeMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKLnu).
JlabopaTopHble 3aHATHS
1. JlaGoparopnas pabora Nel. DOkcnepuMeHTaIbHBIE METOABI HW3YyYCHHs] BEIIECTB M HX
IpeBpalleHNii; o3HaKoMJeHHe ¢ Kojutekuued «Hedts» m «Yrompy». IlomyueHue sTuiieHa u OK 01; OK 02
M3yYEHHE €r0 CBOMCTB. OK 04.
2. JlaboparopHast pabora Ne 2. DKCHepUMEHTAIbHBIE METOJbl HM3y4YCHHS BEIIECTB M UX OK 01; OK 02
MIPEBpAIICHHI: 03HAKOMJICHHE ¢ 00pa3IlaMu IIacTMacC, KayayKoB M pe3uHbl. MojennpoBaHue OK 04.
MOJIEKYJI YTJIEBOJIOPOAOB U rAJIOT€HONPOU3BOAHBIX.
Kounrposabnbie pa6orsl Kitaccudukanms yrieBonopooB OK 01; OK 02




Bcero no Teme:

Pazpgea 3.

Kucjiopoacoaep:kaiye opraHuvecKkne coeTuHeHUsl

Tema 3.1
Cnuptbl. ®eHona

Copep:xxanue y4eOHOIro MmaTepuaJja

1. [IpenenvHble OAHOATOMHBIE CHHUPTHL. METaHON M ITAHON: CTpPOEHHE, (PU3UYECKHE U
XUMHYECKHE CBOMCTBA (peaklUuy C aKTUBHBIMH MeETalJlaMH, TaJOre€HOBOAOPOJa, TOpeHue),
IIpuMeHeHne. BoopoaHble CBA3HM MEXIY MOJIEKYJIAMU CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CHHPTHI. ODTHICHIJIMKOIb M TJIMLIEPUH: CTpOEHHUE, (u3nueckue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU METAJJIaMH, KaueCTBEHHAsl PEaKIIHs
Ha MHOIOaTOMHbIE crUpThl). [leficTBME Ha opraHu3M uenoBeka. [IpumeHeHHe rMLEepuHaA U
STUJIEHTJIUKOJIS.

®enon. CtpoeHHEe MOJICKYJbI, (U3MYECKHE U XUMHUYECKHUE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

OK 01; OK 02

Bcero o reme:

Tema 3.2.
Anbaeruasl.
Kapo6onoBbie
KHCJIOTBI.
Cio:xHbIE 3PUPBI

Copep:xxanue y4eOHOro MmaTepuaJja

1. Anpneruasl. opmanbaeru, aneTaibAeTu/l; CTPOCHHUE, GU3NIECKUE U XUMUUYECKHE CBOMCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIHH ), TIOTyYCHUE U TPUMECHECHHE.

OnHOOCHOBHBIE TIPE/IeTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAsl KUCJIOTHI:
cTpoeHue, (pU3nIecKre U XMMHIECKHUEe CBOMCTBA (CBOIMCTBA, 00IIME IS Kilacca KUCIIOT, PEaKIus
srepudUKaIuu), TMoJydeHue u mnpuMmeHeHue. CTeapuHOBas W OJCHMHOBAsS KHCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MBUIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE NEHCTBHUE.

OK 01; OK 02

2. CrnoxxHbie 2GUPHI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ HIPOIN3 CIOKHBIX d(PHPOB.
Kupsl. I'naponus xxupos. ITpumenenune xupoB. buonorundeckas poiib KUpPOB.

OK 01; OK 02

Bcero no teme:

Tema 3.3.
YriaeBoabl

Conepxxanue y4eOHOro Marepuasa

1. VYrieBobl: cocTaB, KiacCuPUKAIMs yriIeBOJA0B (MOHO-, IU- M TTOJIMcaxapu bl ). [ moko3a
— MPOCTEHIINIA MOHOCAXapH]l: OCOOEHHOCTU CTPOSHUS MOJICKYJIbI, (DU3UUECKHEe U XUMUYECKUE
cBoicTBa (B3amMojeiicTBue ¢ rumapokcugom meau (ll), oxuciaeHMe aMMHAYHBIM PACTBOPOM
okcuma cepebpa (l), BoccTaHoBneHWe, OpoKEHUE TIIIOKO3bI), HAXOXKIECHHWE B MPHUPOJE,
npuMeHeHne, Ononoruueckas poib. @orocuHTe3. DpykTo3a Kak H30Mep TIIFOKO3HI.

OK 01; OK 02.




2. Kpaxman u nemniosno3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmaia U IeJUTH0I035I.
PuznyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMasa (TMApoJIn3, KaUECTBEHHAsI peaKLUs ¢ HOJIOM).

OK 01; OK 02

IIpakTnyeckue 3aHATHS

1. [Tpaktuyeckas pabora Nel. DkcnepuMEHTaJIbHBIE METOAbI M3YyYEHHs BEIIECTB U HUX
MPEBPAILCHUI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00beMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM MNPOAYKTAa PEAaKLUU IO M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO W3
VCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIUN).

OK 01; OK 02
OK 04.

JlabopaTropHble 3aHATHSA

1. JlaGopatopnas pabora Ne 1. HaGmrioneHue u onmucaHue JEMOHCTPAIIMOHHBIX OIBITOB:
TOPEHUE CHUPTOB, KAYECTBEHHBIC pEaKIMU OJHOATOMHBIX CIHUPTOB (OKHUCIEHWE STaHOJa
okcumoMm meau (1)), MHOrOATOMHBIX CHUPTOB (B3aMMOACHUCTBUE TJHMIICPHHA C THUAPOKCHIOM
veau (Il)), anpaernmoB (OKMCIEHHME aMMHMAYHBIM pacTBOpoM okcuaa cepeopa (1) u
rugpokcuiom meau (1), B3anmoericTBie KpaxMaa ¢ HOIoM).

OK 01; OK 02
OK 04.

KonTposabHubie padorbl. Kuciopogocoaepskaiiyne opraHideCKue COeIMHEHUS.

[EEN

OK 01; OK 02

Bcero no teme:

Pazpea 4.

A30TCOepIKaIMe OPraHnYecKHe COeTMHEHHs

Tema 4.1.
AMMHBI.

AMHHOKHCJIOTBI.

Bbeakn

Copep:xxanue y4eOHOro Mmarepuaja

1. AMUHOKHCTIOTHI Kak am{QoOTepHbIe OpraHuveckue coequHeHus. @Du3nyeckue u
XUMHUYECKHE CBOWCTBA AMUHOKHCIOT (Ha TpUMepe TIWIHUHA). buosormveckoe 3HaYCHHE
aMUHOKHCHOT. IlenTunsl.

benku kak mpupoHbIE BBICOKOMOJIEKYJIpHbIE coenuHeHud. [lepBuyHas, BTOpUYHAS U
TpeTHYHasi CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, JEHATYpaIlws,
KaueCTBCHHBIC PEAKIIMK Ha OCIIKH.

OK 01; OK 02

JlabopaTopHble 3aHATHS

1. Jlaboparopnast pabora Ne 1. DkcnepuMeHTaIbHBIE METOABl M3YUYCHHUS BEIIECTB U MX
npeBpameHHf/’I: Ha6JIIO,Z[€HI/I€ U ONMHUCAaHUC NCMOHCTPALIMOHHLIX OIIBITOB: ACHATYpAlHA 6€HKOB
NIPY HarpeBaHWH, IBETHBIE PEAKITHH OCITKOB.

OK 01; OK 02,
OK 04

Bcero o reme:

Paznea 5.

BbicokoMo1eKyIsIpHBIE COeTUHEHHS

Tema 5.1.
IlnacTMacchl.
Kayuyku.

Copep:xxaHue y4e0HOro Mmarepuaja

1. OCHOBHbIE TOHATHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3alNU, CpeaHsiss MouyeKyispHas macca. OCHOBHbBIE

OK 01; OK 02




BoJgoxkna

MCTOJIbl CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — NOJIMMEpHU3aluA U MOJUKOHOCHCAIW.

IIpakTHYecKkHe 3aHATHA

1. [TpakTrueckas padora Ne 1. DKcrepuMEHTaTbHBIE METOJbI M3YUYCHHsI BEIIECTB M HX

NpEBpalllCHU: O3HAKOMJICHHE ¢ oOpa3laMd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, OK 01; OK 02
IJIACTMACC, Kay4yKOB.
Bcero no reme:
Pazpea 6. TeopeTruyeckue 0CHOBbI XUMHHU
Tema 6.1. Copep:xxanue y4e0HOro Mmarepuaja
Crpoenne 1. XUMHUYECKUH dyeMeHT. AToM. SIapo aToma, H30TOMBI. OJEKTPOHHas 000J0YKa.
aTOMOB. DHepreTHYeCcKre YPOBHHM, MOIYPOBHUA. ATOMHBIE opOuTanu, S-, P-, d-amemeHTh. OCOOEHHOCTH OK 01; OK 02
Ilepnoanyeckuii | pacrpeneneHus 3JIEKTPOHOB MO OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
3aKO0H M DneKTpOHHAask KOH(QUTYpaIKs aTOMOB.
Ilepuonnueckas | 2. Ilepnonnueckut 3axkoH u llepuommueckas cucrema XUMHUYECKHX 3yieMeHTOB JI.M.
cUCTEMA MenpeneeBa. CBs3b MNEPUOIUYECKOTO 3akoHa H llepmoandeckold CHCTEMBI XUMHUYECKUX OK 01; OK 02
XUMHYECKHX aneMeHToB JI.MI. MeHneneeBa ¢ COBpEMEHHOW TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTU
anemenToB JILU. | uamMeHeHHs CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEIICCTB
MenpnesieeBa 110 rpynnam U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B PA3BUTUH HAYKH.
Bcero no reme:
Tema 6.2. Coaepixkanue yueOHOro MaTepuajia
Crpoenue
BelllecTBAa. 1.CtpoeHue BemiecTBa. XUMHUYECKas CBsI3b. BHUIbI XMUMHYECKOW CBSI3M (KOBaJICHTHAs OK 01; OK 02
Mmuoroo0pasue HEMoJIsIpHasi ¥ TOJsIpHasi, MOHHAsl, MeTaUTMuecKas). MexaHu3Mpl 00pa3oBaHMs KOBAaJCHTHOM
BeleCTB XUMUYECKON CBsI3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). Bogopomnas cBsi3b. BaneHTHOCTS.
DneKTpooTpULATENbHOCT. CTeNEHb OKUCIEHUS. FIOHBI: KAaTHOHBI M AHHOHBI.
BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTANIMYECKUX PEIMIETOK. 3aBUCHMOCTb CBOWCTBAa BELIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.
2.IlonsTHEe O nuUCHEpCHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJis
BEILIECTBA B PaCTBOPE. OK 01; OK 02

Knaccuukanuss HeopraHumdeckux coefauHeHuil. HomeHkmatypa HeopraHHYeCKuX
BenlecTB. ['eHeTHYeckas CBsI3b HEOPraHMYECKHX BEUIECTB, NPUHAMICKAMUX K Pa3JIHMYHBIM
KJIACCAM.

Bcero no teme:




Tema 6.3. Copep:xxaHue y4e0HOro Mmarepuaja

XumMuyeckue 1. Xumnueckass peakuusa. Knaccudukanus XMMHYECKMX pEaKIMH B HEOPraHWYECKOH M

peaKkuuu OpraHWYECKOM XMMHH. 3aKOH COXPAHEHMS MACCHI BEIIECTB; 3aKOH COXPAHEHHUs U MPEBPALLEHUS
DHEPIUHU IIPU XUMUYECKUX PEAKIUAX. 2 OK 01; OK 02
CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTuMble pEaKIHH.
Xumuueckoe paBHoBecHe. DaKTOphI, BIMSIONIME HA COCTOSHHUE XHMHUYECKOTO PaBHOBECHSL.
ITpuniun Jle [larensbe.
2. Onexrponutuyeckas auccornuanus. CuibHbIe M ci1alble 37eKTponnThl. Cpesa BOAHBIX
pacTBOpPOB  BENISCTB: KHCHas, HEWTpaidbHas, IIeloYHass. Peaknuu HWOHHOrO oOMeHa. 1 OK 01; OK 02
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.
IIpakTnyeckue 3aHATHS
1. Tlpaktuueckas paGora Ne 1. DkcrepuMeHTadbHBIE METOJbl M3YYEHHS BEIIECTB M UX
MpeBpalIeHui: 1eMoHcTpanus Tadnui «lleproanyeckas cuctema XuMuIecKux 3yeMenToB JI. 1. 2 OK 01; OK 02;
MenpeneeBay, n3y4eHHe MOAEIEN KPUCTAJUINUECKUX PEIIETOK. OK 04; OK 07.
Beruncnenus. Pacuersl o ypaBHEHHMSM XHUMHUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMUYECKHE
pacuéThl, pacueThl ¢ UCIIOJIb30BAHUEM IIOHATHS «MaccoBas J0JIs BEIIECTBAY.
JlabopaTopHble 3aHATHS
1. JlaGopatopnast padora Ne 1. Biusinue paziauuHbIX (aKTOPOB Ha CKOPOCTh XUMHYECKOM 2 OK 01; OK 02;
pEaKInH. OK 04; OK 07.
2. JlaGopatopnass pabora Ne 2. PasnoxkeHwe mepokcuga BOAOpPOJA B IPUCYTCTBHH 2 OK 01; OK 02;
katanuzaropa. OrnpeneneHue cpeabl pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO OK 04; OK 07.
uHAMKaTopa. Peakium HOHHOTO OOMeHa.
Koutpoabuble pa6orbl. Krnaccupuxanus HEOPraHMYECKUX COCAMHEHHH. XUMHUUYECKHE 1 OK 01; OK 02;
peakuuu. JIEKTPOIUTHYECKAS TUCCOLHALIMSL. OK 04; OK 07.

Bcero no teme: 10

Paspnen 7. Heopranuyeckasi Xumus
Copep:xxanue y4eOHOro MmaTepuaja
1. Hemeramnbl. Ilonoxkenne HemerauioB B Ileproanueckod cuUCTEME XUMHUYECKUX

Tema 7.1. snementoB J[.MI. MeHnneneeBa W OCOOEHHOCTH CTpO€HHs aTroMoB. Du3nyeckwe CBOWCTBa

Hemeransbl HEMETAJJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepbl, ocdopa u yriepoaa).
JemoHcTpanus: o0pa3ibl HEMETAIIOB. 2 OK 01; OK 02

XUMHUECKUE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (TaJOTeHOB, Cepbl, a3ora, ¢ocdopa,




yriepoja W KpEeMHHUs) M HUX COEOUHEHUH (OKCHIOB, KHCIOPOJIOCOAEPKAIIUX KHCIOT,
BOJIOPOJHBIX COEAUHEHUH).
[IpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Bcero o reme:

Tema 7.2. Coaepixkanue yueOHOro MaTepuajia
MeTanibl 1. Mertamel. [lonoxenne meramioB B [leproanyueckoil cuctreMe XUMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. Obmue
¢dbusndeckue cBorcTBa MeTaioB. CIlaBel METa/UIOB. DJIEKTPOXUMUUYECKHUHN DPsiT HAMPSHKCHUN
METAaJIJIOB. OK 01; OK 02
XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KA, KalbI[UH, MarHUH, aTFOMUHUH,
LUHK, XPOM, KeJIe30, MEIb) MU UX COeIUWHEHUU. JleMOHCTpauus: B3aUMOACHCTBUE MEIU C
A30THOM KHUCJIOTON pa3MyHON KOHIIEHTPAIWH.
OO6mue criocoObl moay4deHus: MeTauioB. [IpuMeHeHrne MeTaIoB B OBITY M TEXHHKE.
IIpakTnyeckue 3aHATHS
1. [Tpaktuyeckas padora Ne 1. DkcrnepuMeHTalbHbIE METOJBI MU3YyYEHHs BEIIECTB M HUX
IpeBpalleHH: U3yueHue KoJuleKuuu «MeTaibl U CIjIaBbl», 00pa3loB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/1a4.
PacuérHble 3agayn. OK 01; OK 02;
Pacuétel Macchel BemiecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WIIH OK 04; OK 07;
00BEMY OHOTO W3 YyYaCTBYIOIIMX B PEAKIIMH BEIECTB, pacyeThl Macchl (00BbeMa, KOJUYECTBA [1IK 2.2
BEI[ECTBA) MIPOJIYKTOB PEaKIIMM, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.
JlabopaTopHble 3aHATHS
1. Jlaboparopnast pabora Ne 1. BzammogeicTBre THAPOKCHIA AIIOMUHHUS C PACTBOPAMHU
KHCIIOT U 1menoueil. KauecTBeHHbIE peakiuy Ha KaTHOHBI METaJLJIOB. OK 01; OK 02;
OK 04; OK 07.
KoHnTpoJsbHbIe padoThl. MeTauibl 1 HEMETAJLIBL.
Bcero no reme:
Pazpea 8. XuMus ¥ Ku3Hb. MexKnpeaMeTHble CBSA3HU
Tema 8.1. Coaep:xkanue yueOHOro MaTepuajia

XuMuA ¥ KU3HD

1. Ponp xumuum B 0O0OECNEYCHHHM JKOJIOTUYECKOM, DHEPreTUYECKOM U MHUIIEBOU




0€30MacHOCTH, Pa3BUTHS MeAULUHBL. [loHATHE O Hay4YHBIX METOJaX MO3HAHUS BELIECTB U
XAMHUYECKUX PEaKLUM.
[IpencraBnenuss 00 oOOWMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO IOJIY4YE€HUS

Ba)KHCHIITNX BEILECTB. 2 OK 01; OK 02;
YenoBek B MHUpE BEIIECTB M MaTEpUAIOB: Ba)KHEHIINME CTPOUTENIbHBIE MaTepHalbl, OK 04; OK 07;
KOHCTPYKLIMOHHbIE MaTepHajibl, KPacKu, CTEKJIO, KepaMHKa, MaTepuajibl JUIs AJIEKTPOHHUKH, MK 2.2
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIE Y00pEHUs.
XuMHS U 370pOBbE YEJIOBEKA: IMpaBHJIa MCIOJIb30BaHMs JIEKApPCTBEHHBIX IpEnapaToB;
IpaBuiIa 6€30MacHOr0 UCIOJIb30BaHM IPENapaToB ObITOBON XUMHUU B TOBCETHEBHOMN JKHU3HH.
2. CemuHapcKoe 3aHSITHE. YPOK — MUHU-KOH(EPEHITHSL. 2 OK 01; OK 02;
OK 04; OK 07;
I1K 2.2
Bcero no teme: 4
JudppepeHupoBaHHbIN 324€T 2 (3a cuer
JICKITHIN)
Bceero: 78




3 YCJIOBUS PEAJIM3ALIAU PABOYEW ITIPOT'PAMMBI YYUEBHOI'O IIPEJIMETA

3.1 MartepuajbHO-TEXHHYECKOE 0OecrevyeHue

Jns  peanu3auuu  NporpaMMmbl  yd4eOHOro MpeaMeTra MPeAyCMOTPEHBI  CIEIYIOLIHe
CHelualbHble TOMEIIeHUs: KaOuHeT XHMHUYEeCKUX JUCHUUIUIMH, Jabopartopust OOmed u
HEOPraHMYECKOW XHMMHH, TOMELIEHHs Ui CaMOCTOSTENbHOW W BOCHHUTATENbHOM paloThI,
MOMEILEHHUE /ISl OPTaHU3allMi BOCIUTATEeNbHOM paboThl — KaObuHeT cTyaeHueCKUX HHUIMATHB.

O6opynoBanue kabuHeTa XMMHUYECKUX AUCIIUILINH:

- Cnenuanu3upoBaHHass MeOelb U CHCTEMbl XPAaHEHHSA: OCHOBHOE OOOpYIOBAaHME: CTOJ
yauennueckuit 15 mr.; cryn yyennyeckuit 30 mr.; 30 mocagoyHbIX MECT; CTOJ MPEnoaaBaTes;
CTYJI pEernoiaBaTesl.
- TexHuueckue CcpelcTBa: OCHOBHOE 0OOpydOBaHHE: CeTeBOM (UIBTP; KOMIBIOTEp
npenonaBarens ¢ nepudepued  (numieH3uoHHOoe TporpammHoe  obecreuenue  (I10),
00pa3oBaTeNbHBIA KOHTEHT U CHCTEMa 3aIlUThl OT BpepoHocHoW nHpopmanun) ITK (Monutop
Samsung 920NW KSM 19", Cucremnsriii 6510k P4/512/120/FDD/HDD/DVD); nocka mMenoBasi.
- JlonmonHHUTENbHOE 000pynOBaHME: MYJIbTUMEAMUHBIA TpoekTop (BenQ SP); skpan mns
MYJIBTUMEAUNHOTO MPOEKTOPA; aKyCTUUYECKask CUCTEMA; BBIXOJ B ceTh "MHTepHeT".
- JleMOHCTpallMOHHbIE y4eOHO-HArSAHbIE MOCOOUs: OCHOBHOE OOOpYyIOBaHME: HATJIATHBIC
MJIAKaThl IO COOTBETCTBYIOIIMM TEMATHKAM IUCIUIIIUHBI " XuMus'".
- JlonmonmHHUTENbHOE O0OpYNOBaHHME: pa3laTOYHBIA MaTepuai, IUAAKTUYECKHH MaTepHal;
CXEMBbI; TUIaKaThl; KOMIUIEKT y4eOHO-METOINYECKOM TOKYyMEHTALlUH.
- JluuensumonHoe mnporpammuoe obecneuyenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTuBHpycHOe mporpammuoe obecrieduenue Dr.Web.

Ob6opynoBanue naboparopun OO0IIEH U HEOPTaHUIECKOW XHMHUH:

- Crneunanu3upoBaHHas MeOelb U CUCTEMbl XPaHEHUS: OCHOBHOE 000pYyI0BaHUE: KOMITJIEKT
yueOHoil naboparopHoii Mebenu (9 1abopaTopHBIX CTOJOB, HA JABa pabodnx mecra, CTyibs 18
mtT.) 18 mocagoYHbIX MECT; CTOJ PENoAaBaTes; CTYJ MPEno1aBaTes.

- JlononHuTenbHOe OOOpyAOBaHWE: INKAa(bl A XpaHEHHS Y4eOHO-METOIUYECKON W
TEXHUUYECKOH TOKYMEHTAaIIUH.

- TexHUUeCKue CpeacTBa: OCHOBHOE 000pyIOBaHME: JOCKAa MapKepHasi; JeMOHCTPAllMOHHbIE
00pa3Ilbl YCTPOUCTB.

- Criermanu3upoBaHHoe 00OpyJoBaHUE, MeOelb U CHCTEMBbl XpaHEHHs: OCHOBHOE
000opyI0BaHKE: TUIIOBOM KOMILJIEKT JJAOOPATOPHOTO 000PYIOBAHUS 10 XUMUH.

- JlononHuTenbHOE 000pyIOBaHUE: IMIKA(bl Uil XpaHEHHs PEAKTUBOB; BBITSHKHON MIKad;
xumuueckas nocyna 'OCT 2536 "l[locyna u obopynoBaHue 1a00paTopHbIC CTEKISTHHBIE. THIIBI,
OCHOBHBIC MTApaMETPhl M pa3Mephl'; MEIIAIKH MarHUTHBIE; TUCTUIUIATOP; BEChl aHATUTUYECKHE;
BECHI 3JICKTPOHHBIE TEXHUUECKHE; OaHU MeCOYHbIe; 0aHU BOJASIHbIC; TEPMOMETPHI, YCTAaHOBKA JJIs
IPOBEICHUS JIEKTPOIN3a, ITATUBBI, KPUCTALTN3ATOP, YCTAHOBKA Ui TATPOBAHUSI.

- JleMOHCTpallMOHHBIE y4eOHO-HArJISAHbIE TOCOOMS: OCHOBHOE O0OpYyJIOBaHHE: HarJsigHbIC
IUIAKAThI IO COOTBETCTBYIOIIUM TEMaM.

- JlononHurenbHOEe 000pYA0BaHNUE: MHCTPYKIIMH 0 TEXHUKE OE30MacHOCTH U OXpaHe Tpyaa
JUIs 00y4aroImuxcs mpu padore B 1a00OpaTOPHH.

O6opynoBaHue TOMEIICHUSI [JII  CaMOCTOSITEJIbHOM W BOCIHMTATEIILHOW  paboThI
bubnuoreka, YnTaNbHBIA 3aJ1 C BBIXOJOM B HH(OPMALMOHHO-TEIEKOMMYHHUKAI[MOHHYIO CETb
"UnaTepHer":

- Kommiekt me6enu (CToa KOMOBIOTEPHBIA 3 MIT., CTOJI ydeHHdeckuid 15 mrT., crymbs 33
IIT., IIKa() KHWKHBIA 3 TIT., CTEIUIaXN).

- 33 nocago4YHbIX MeECTA.

- 3 TIK (mpomeccop Intel Core 13-2100 3,1 I'Tu, oneparuBHas mamsth 4 1'6, sxecTkuid quck 1
TO, monutop 22°°, 2013 r. — 3 mr.) c BeIXxogoM B Internet, TUIIEH3MOHHBIM MPOTPAMMHBIM
o0ecreyeHneM.

- CBOOOAHBIM JOCTYN K CIEUUAIM3UPOBAHHONW CIPAaBOYHOM UM y4uyeOHOH jwmTepatype,
MEePUOIUYECKUM U3JaHUSM, pecypcaM dnekTporHon oubmmoreku MPHUTY u OBC.



- Jlunensnonnoe mnporpammuoe oGecreuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTuBHpycHOe mporpammuoe obecrieduenue Dr.Web.

O6opynoBaHKe MOMEIIECHUS I CAMOCTOSITEIIbHON M BOCITUTATENLHON PabOTHI:
- Komrmiekt mebenu (cton ydeHndeckuit 16 mT., cToy KoMIbloTepHbId 20 mT., cTynbs 52
IIT.).
- 52 nmocamo4YHbBIX MeECTA.
- 20 IIK (mpomeccop Intel Core 2 Duo E4500 2,2 I'Tu, onepatuBHas mamath 2 ['0, xecTkuit
auck 160 I'6, monutop 19°°, 2007 r. — 19 mr., nporeccop Intel Pentium E2160 1,8 I'T,
orneparuBHas mamsATe 2 16, monutop 19°°, 2007 r. — 1 mr.), ¢ BeIxogoM B Internet, c
JUIEH3UOHHBIM MPOTPaMMHBIM 00€CIIEUEHHUEM.
- CBOOOJHBIA JOCTYN K CIEUUAIN3UPOBAHHOW W y4eOHOH JuTepaType, MepHOANYECKHM
W3JIaHUsIM, pecypcam dekTponHoi oubdmuorexku UPHUTY u OBC.
- [Ipuntep nazepusiit HP 1100.
- JlunensnonHoe mporpammuoe obecreuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBrpycHoe nporpamMmmHoe obecniedenne Dr.Web

O6opynoBanue I[lomemenne sl OpraHU3alMd BOCIUTATEIbHON paboThl — KaOuuer
CTYICHYECKMX WHHUIMATHB, Yy4eOHas ayAuTopuss C BBIXOJAOM B  HMH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh "MHTepHeT":

- CroenuanusupoBaHHas MeOelnb W CHCTEMBbI XPaHEHHUS: OCHOBHOE 00OpyIOBaHUE:
KOMIUIEKT MeOenun (CToN yueHnYecKuit 12 mT., ckaMbsi yaeHndeckas 12 mit.)

- 24 mocaJiouHBIX MeCTa.

- Cron npenoaBaTensl.

- Cryn npenonasarens.

- JlomomHUTENBHOE 000PYI0BaHNE: KHUKHBIH 1IKad.

- TexHudeckue cpeicTBa: OCHOBHOE 00OPYAOBaHUE: KOMIIBIOTEpP MPEOIaBaTeNs C
nepudepueit (JTUIIEH3MOHHOE MIPOrpaMMHOE obecrieueHne (ITO),
00pa30BaTeNbHBI KOHTEHT U CHCTEMa 3alllUThl OT BPEIOHOCHOW HH(OpPMAIIHH)
IIK (mmpomteccop Intel Core 13-4170 3.7 I'T'u, oneparuBHas mamsate 6 10, sKecTKuiA
muck 500 I'6, moruTop 22°°, 2014 1. 2020 1.).

-  Kowmmberotep oOyuaromerocss ¢ mnepudepueid (JUIEH3MOHHOE MPOTPAMMHOE
obecnieuenue (I10), oOpazoBarenbHBIE KOHTEHT K CHUCTEMa 3allUThl OT
BpPEIOHOCHON MH(OPMAIIUH) C BO3MOKHOCTHIO MOAKIIOUEHUS K HH(POPMAITMOHHO-
TeJIeKOMMYHUKaMoHHo cetn "MHTepHer" wu o0ecrnedeHueM JocTyna B
AJICKTPOHHYIO  MH(OpPMaIMOHHO-00pa30BaTeIbHYI0 Cpeay 00pa3oBaTeIbHOU
opraam3anuu 1K (mporeccop Intel Core 13-2100 3,1 I'T1, oneparuBHast mamsth 4
I'6, xectkmii nuck 1 T6, monutop 22°°, 2013 r. — 3 mt.).

- CBOOOAHBIN [OCTYl K CHEHUATU3UPOBAHHOW M CIPABOYHOM JUTEpaType,
MEPUONYECKUM H3JaHUSAM, pecypcaMm 3JieKTpoHHOW Oubmmorexku MPHUTY u
OBC.

- Jluuensuonnoe mporpamMmuoe obecrneueHue: Microsoft Office 2010 Professional
Plus; Windows 7 Pro; anTuBHpycHoe nmporpammuoe obecnieuenue Dr.Web.

3.2 UudopmanunonHoe odecriedyeHue

IlepeyeHb OCHOBHOM Y JOTIOJIHUTEIBHON JTUTEPATYPHI, SIEKTPOHHBIX PECYPCOB:
OcHoBHas muTeparypa:

1. Pymsutuc I'. E. Xumus : 6a30BbIil ypOBEHB : YUEOHUK I 00pa30BaTEIbHBIX
OpTraHMU3aIHii, pealn3yoImX 00pa30BaTEIbHBIE MPOTPAMMBI CPETHETO
npodeccuonanbroro oopazoanus / I'. E. Pymsutuc, ®@. I'. ®enpaman. — Mockga :
[Ipoceemenue, 2024. — 336 c.

URL.: https://znanium.ru/catalog/product/2157236

JlononHurenpHas IuTEpaTypa:



1.

[Ma6puensu O. C. Xumus : 10 xacc : 6a30BbIid ypoBeHs : yueOHuk / O. C. ['abpuensH,
N.T. Octpoymos, C. A. CnankoB. — 6-¢ u3n., crep. — Mocksa : [Ipocemienue, 2024. —
128 c.

INa6puensa O. C. Xumus : 11 xnace : 6a30Bb1il ypoBeHs : yueouuk / O. C. ['abpuenss,
N.T. Octpoymos, C. A. CragkoB. — 6-e u3a., ctep. — Mocksa : [Ipocsemenue, 2024. —
128 c.

XUMUS ¥ TEXHOJIOTHSI OPraHMYECKUX BEIIECTB : HAYUHBIN KypHal. — MOCKBa :
l'ocynapcTBeHHBIN HAYYHO-UCCAEA0BATEIbCKAN HHCTUTYT OPTaHUYECKON XUMHH U
TEXHOJIOTHHI

DJIEKTPOHHBIE PECYPCHI:
Poccuiickue 3neKTpOHHbBIE pecypchl U 0a3bl TaHHBIX

ourwbdE

OnextponHas 6ubnmoreka MPHUTY: http://elib.istu.edu/
DneKkTpoHHO-O0nbMoTeuHas cucrema «Jlanpy: http://e.lanbook.com/

OBC HOpaiit: https://urait.ru/

Hayunsle anekTponnsie xypHaisl Ha maTdhopme eLIBRARY.RU: http://elibrary.ru/
9BbC PROFo6pazoBanne: www.profspo.ru/

OBC Znanium.com: http://znanium.com/

3apyOexHble JJIEKTPOHHbIE HAYYHbBIE )KYPHAJIBI U 0a3bl JAHHBIX

1.

Springer Nature Experiments (panee Springer Protocols): https://

experiments.springernature.com/

2.

Wiley Online Library: http://onlinelibrary.wiley.com/



4 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUS YYEBHOI'O IIPEJIMETA

KoHTponb 1 o1jeHKa pe3ysibTaTOB OCBOEHHUs INpEAMETa IPENyCMAaTPUBAET CIIECAYIOLIUE
(opMBI, METOIBI U KPUTEPUU OLICHKU:

Koapl koMmnerennui
(OK, IIK) *

KoHTpoJ/IbHO-0LIEHOYHBbIE CpeACcTBA

OK 01; OK 02

- DK3aMCHAallMOHHBIE  3aJaHUs I MPOMEXYTOYHOM
aTTeCTalluu;

- TECTOBBIE 3aJJaHUS JJISl TEKYIIETO KOHTPOJIS,

- TECTOBBIE 3aJIaHU JIJIsl TPOMEKYTOUHOM aTTeCTaluy,

- MHAUBUAYATbHBIN TIPOEKT;

OK 01; OK 02; OK 04;

- MPaKTHYECKUEe PabOTHI,

OK 07 - n1abopaTopHble padoThI;
- HHIUBUYaTbHBIA TTPOCKT;
- MOATOTOBKA U BBICTYIUICHHE C JOKIAJIO0M, COOOIIEHUEM,
MpEe3EHTalNEN;

TIK 2.2. - PEIICHNE CUTYAIlMOHHOM 3a1a4H;

- UHIUBUyaTbHBIA TPOEKT;

- MOATOTOBKA W BBICTYIUIGHHE C JIOKJIAJO0M, COOOIICHHUEM,
Mpe3EHTALNEN;

- MPaKTHYECKUE PabOTHI,

- 1abopaTopHble padoThI,
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